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Voi-Shan is noted for its ability to 
manufacture high-performance bolts, 
nuts and other precision fastening 
devices for the aircraft/ missile indus- 
try. It is the nation’s pioneer in 
Titanium bolt manufacturing and has 
worked with such exotic materials as 
Beryllium, Zirconium, and Colum- 
bium. Other exotic materials such as 
Tantalum and Tungsten are constant- 
ly being experimented with for their 
potential use as high-performance 
fasteners. 


The table shown, is representative of 
Voi-Shan’s range of experience in the 
manufacture of high-strength and 
high-temperature bolts. Write for de- 
scriptive literature on these and other 
VYoi-Shan quality products. 


VOI-SHAN MANUFACTURING COMPANY 
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Typical Head Configurations 





Mo +1/2% Ti 
Alloy Steel 
A-286 Corrosion 
Resistant Steel 
Inconel X 


M-252 


116,000 psi 
160,000 psi 


160,000 psi 
165,000 psi 


170,000 psi 


—425 to 2500°F 
—100to 550°F 


—425 to 1200°F 
—425 to 1400°F 


—425 to 1400°F 


100° Fiat Head, Internal 
or External Hex or External 
12 point Wrenching 


Threads: MIL-S-7742 
ee (Class 3A) 





Alloy Steel 
René 41 
K-Monel 
Waspaloy 
Udimet 500 


A-286 Corrosion 
Resistant Steel 


180,000 psi 
180,000 psi 
180,000 psi 
180,000 psi 
195,000 psi 


200,000 psi 


—100to 550°F 
—425 to 1600°F 
—425 to 1000°F 
—425 to 1400°F 
—A25 to 1600°F 


—425 to 1200°F 


100° Flat Head, Internal 
or External Hex or External 
12 point Wrenching 


Threads: MIL-S-7742 
messes Mil-9e79 





PH 15-7 Mo 
Hy-Tuf 
Various 

5% Chrome 
Die Steels 


220,000 psi 
220,000 psi 
220,000 psi 
260,000 psi 
280,000 psi 


~300 to 1000°F 
—100to 550°F 
~100to 900°F 
—100to 900°F 
—100to 900°F 


Internal or External Hex or 
External 12 





A Division of Voi-Shan Industries, Inc. 
8463 HIGUERA STREET, CULVER CITY, CALIFORNIA 
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PROVEN IN FLIGHT...Fairchild Programmers, 
Fuzes, Safety and Arming Devices 


Ordnance products furnished by the Defense Products Division are answering our 
nation’s urgent need for reliable, sophisticated systems and components. Integral pro- 
grammers, missile fuzing, safety and arming devices, mechanical and electronic timing 
systems are designed and produced for special environmental requirements to close 
tolerances. The rugged, transistorized, lightweight programmers are performing vital 
control functions in current satellite projects. Fairchild fuzes, also in operational use, 
are precision designed for high reliability application in surface-to-surface, air-to-air 
and air-to-ground weapons. Safety and arm- 

ing devices for long-range ballistic missiles 

have been successfully developed and pro- 

duced in quantity. For further information AIRCHILD 
on how this capability can fulfill your ord- GAMERA AND INSTRUMENT CORPORATION 
nance requirements, write the Director of 

Marketing, Defense Products Division. DEFENSE PRODUCTS DIVISION 

ROBBINS LANE, SYOSSET, L. I, N. Y. 


Engineers and scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 
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created a new Concept of Readiness--5 years ago! 


The dots above represent Avnet’s stock of different types in 1 particular line of components 
(in this case, connectors). There are over 70,000 dots. Avnet’s assembly facilities enable them 
to supply over 70,000 different types of connectors in any quantities, to meet emergency and 
prototype requirements. This flexibility is what The Avnet System means by “Readiness” to 
fill an order. Any order. 

Is this a new state of Readiness at Avnet? Did Avnet recently stock all their Centers? Did 
Avnet rush to set up Assembly Facilities for Bendix Connector Prototype Requirements? 
No! 

This state of Readiness at Avnet is 5 years old. 5 years ago Avnet foresaw today’s electronic 
requirements and began stocking in depth. Then assembly facilities were set up to maintain a 
stock in breadth. Depth * Breadth X Flexibility X 8 Service-Stocking Centers X On-the-spot 
quality control X Thorough knowledge of assembly operations for prototype needs < 5 years 
experience actually doing it = Readiness. It’s an old story at Avnet. 

And each new day brings more and more companies who want to benefit by Avnet’s unique, 
historic Readiness. Is your company among them? 


THE AVNET SYSTEM 
Men / Methods / Materiais / Management 
AVNET ELECTRONICS CORP. 


AVNET 


LOS ANGELES, CAL. + SUNNYVALE. CAL. * SEATTLE, WASH. * SALT LAKE CITY, UTAH * PHOENIX, ARIZ. * CHICAGO, ILL. * DAYTON, OHIO + WESTBURY, L. I. BURLINGTON, MASS. 
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BENDIX SCINTILLA MECHANICAL CONTROL SWITCH RHEEM GREMAR 
CONNECTORS PRODUCTS DIVISION SEMICONDUCTORS CONNECTORS 
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Mail me information on the com- 
ponents circled at left 
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MICRODOT 





ROBERTSON SPLICE & 
CONNECTOR CASES 


SPRAGUE 
CAPACITORS 


KING SUBMIN.HI-TEMP 
CERAMIC CAPACITORS 


TRIMMERS 


U.S. SEMCOR 
SEMICONDUCTORS 


SANGAMO 
CAPACITORS 


CONNECTORS 
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AVNET AUTO. CONNECT- 





OR AND CABLE TESTER 
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SULLIVAN PRECISION 
APPARATUS 





SERVO DESIGN AND 
TESTING EQUIPMENT 





(Clip this bottom section to your let- 
terhead, mail to The Avnet System, 
Publications Section, 70 State Street, 
Westbury, Long Island, N. Y. Your 
request will be expedited within 90 
minutes of receipt.) 











AEROSPACE CALENDAR 





Dec. 29-31—Eighth King Orange Interna 
tional Model Plane Meet, Miami, Fla. 
Jan. 8-12—1962 Automotive Engineering 
Congress and Exposition, Society of Auto- 

motive Engineers, Cobo Hall, Detroit. 

Jan. 9-11—Eighth National Symposium on 
Reliability and Quality Control, Statler 
Hilton Hotel, Washington, D. C. 

Jan. 15-17—Symposium on Optical Charac 
ter Recognition, Department of the Inte- 
rior Auditorium, Washington, D. C 
Sponsored by Information Systems 
Branch/Office of Naval Research and Re 
search Information Center/National Bu 
reau of Standards 

Jan. 16-18—Eighth Annual National Mect- 
ing, American Astronautical Society, 
Sheraton-Park Hotel, Washington, D. C. 

Jan. 21-24—Annual Meeting, Helicopter 
Assn. of America, Marriott Motor Hotel, 
Dallas, Tex. 

Jan. 22-24—30th Annual Meeting, Insti- 
tute of the Aerospace Sciences, Hotel As- 
tor, New York, N. Y. Honors Night 
Dinner, Jan. 23. 

Jan. 23-26—Third Annual Solid Propellant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, ‘Tex. 

Jan. 24-26—Second Symposium on Thermo 
physical Properties, Princeton, N. J. Spon- 
sor: Heat ‘Transfer Division, American 
Society of Mechanical Engineers. 

Jan. 29-Feb. 2—American Institute of Elec 
trical Engineers’ Winter General Meeting, 
Hotel Statler and Coliseum, New York, 
ae 2 

(Continued on page 6) 





AVIATION WEEK and Space vec 


December 18, 1961] a * 


Vol. 75, No. 25 ne 


Published weekly with an additional issue in Devember by 
McGraw-Hill Publishing Company, James H. McGraw 
(1860-1948), Founder. See panel below for directions 
regarding subseription or change of address Execu- 
tive, Editorial, Circulation and Advertising Offices: Mo- 
Graw-Hill Building, 330 West 42nd Street, New York 36, 
N. Y. Printed at Albany, N. Y. OF ‘FICERS OF THE 
PUBLICATIONS DIVISION: Nelson L. Bond, President ; 
Shelton Fisher, Wallace F. Traendly, Senior Vice Presi 
dents; John RK. Callaham, Vice President and Editorial 
Director; Joseph H. Allen, Vice President and Director 
of Advertising Sales; A. R. Venezian, bind Pe and 
Circulation Coordinator ; Daniel F. Cro Vice Presi 
dent and Controller. OFFICERS OF THE CORPORA 
TION: Donald C. McGraw, President; Hugh J. Kelly, 
Harry L. Waddell, Executive Vice Presidents; L. Keith 
Goodrich, Executive Vice President and Treasurer; John 
J. Cooke, Vice President and Secretary. 

Available only by paid subscription. Publisher reserves 
the right to refuse non-qualified subscriptions. Subscrip 
tions to Aviation Week solicited only from persons who 
have a commercial or professional interest in aviation, 
including missiles and space technology. Position and 
company connection must be indicated on subscription 
orders forwarded to address shown in box below. 

Single copies 75¢. Subscription rates—United States 
and possessions, $7 one year. Canada, $8 one year. All 
other countries, $20 one year. 

Our primary aim is to provide subscribers with a use- 
ful and valuable publication. Your comments and sug 
gestions for improvement are encouraged and will be most 
welcome. The publisher, upon written request, agrees to 
refund the part of the subscription price applying to the 
remaining unfilled portion of the subseription—if service 
is unsatisfactory. 

Rg | - postage paid at Albany 1, N. Y. Printed 

U. Title registered in U S. Patent Office. 
aE, 1961 by McGraw-Hill Publishing Co., Inc. 
All rights reserved. Cable Address: ‘McGraw-Hill 
a York.’ Publications combined with AVIATION 

WEEK and SPACE TECHNOLOGY are AVIATION 
AVIATION NEWS, AIR TRANSPORT, AERONAU 
TICAL ENGINEERING and AIRCRAFT JOURNAL. All 
a be these names are reserved by McGraw-Hill Pub 

shing Co 





Subscribers: Send correspondence and change of 
address to Fulfillment Manager, Aviation Week, 33( 
West 42nd Street, New York 36, N. Y. Subscribers 
should notify Fulfillment Manager promptly of any 
change of address, giving old as well as new address, 
including postal zone number. Enclose recent address 
label if possible. Allow one month for change to be- 
come effective. 
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AGASTAT® 


reliability 


OG ciara quality 


in the new solid state AGASTAT 


The AGASTAT time/delay/relay principle dates back to 1931, when the 
first night airmail flight from New York to Chicago was preparing for take-off. 
When runway lights failed due to old-style time delay relays, necessity fos- 
tered a new design. Thus, through a need for reliability, the electro-pneumatic 
AGASTAT was born—first in a distinguished series of time/delay/relays. 
Solid state AGASTATs meet today’s needs for reliability. Countless hours 
of engineering, research and develop static timing 
itical missile and computer use. 


nt have produced 
relay with the reliability essential fo 
Modular construction using selected semiconductor components permits 
flexibility and uniformity. Rigid quali ntrol and component matching 
assure dependability. 

Solid state AGASTAT time/delay/r ire supplied in six basic types for 
delay on pull-in or drop-out, with fixed or adjustable timing ranges from 
0.01 sec. to 10 hours. Special circuitry protects against polarity reversal, pro- 
vides immunity to voltage variations and transients. Operation—18-32 vdc; 
amps. Write Dept. $2-112 for technical data 


our special requirements. 


-55c to 125c; load capacity up to 5 
or immediate engineering assistance 01 


AGASTAT (Ga) casts ser conor 





ELIZABETH DIVISION # ELIZABETH, NEW JERSEY 


IN CANADA: ESNA CANADA, LTD., 12 GOWER ST. TORONTO 16, ONTARIO, CANADA 
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SOLID RIVET STRENGTH 
WITH BLIND RIVETS 


THE CHERRYLOCK TEAM —A Blind Rivet for 
Your Difficult Solid Rivet Applications 
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ONLY THE CHERRYLOCK TEAM 
GIVES YOU ALL THESE ADVANTAGES 


Mechanically Locked Stem @ Flush Fracture 
(No Stem Trimming) © Positive Clamp-Up 
@ Full Grip Range @ Complete Hole Fill ¢@ 
Positive Visual Inspection (Grip Length Marked 
on Head) 





A-286 Stainless Steel ¢ Monel @ Aluminum 


The Cherrylock* Team—The Standard Cherrylock and the Bulbed 
Cherrylock—offers a blind rivet that installs and performs like a 
solid rivet. Cherrylock rivets will qualify where you are now using 
a solid rivet, offering higher joint strength with greatly increased 
joint reliability under critical loading conditions—fatigue, shake 
and sonic vibration. 

Now Cherrylock gives you a blind rivet that can be used in ex- 
pensive forgings as well as for joining and attaching sheets. 

For technical data on Cherrylock rivets, write Cherry Rivet Divi- 
sion, Townsend Company, Box 2157-C, Santa Ana, California. 


Cherry Rivet Division“ 


Santa Ana, Calif. 


Townsend Company 


ESTABLISHED 1816 « BEAVER FALLS, PA. « A textron COMPANY 


tn Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





AEROSPACE CALENDAR 


(Continued from page 5) 

Feb, 6-7—Symposium on Redundancy Tech- 
niques for Computing Systems, Depart- 
ment of the Interior Auditorium, Wash- 
ington, D. C. Sponsor: Information Sys- 
tems Branch, Office of Naval Research. 

Feb. 7-9—Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel, Los Angeles. 

Feb. 14-16—International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Feb. 19-21—Range Reconnaissance and 
Tracking of Aerospace Vehicles, Institute 
of the Aerospace Sciences, San Fran- 
cisco, Calif, 

Feb. 27-Mar. 1—Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Gunter Hotel, San Antonio, Tex. Spon- 
sors: South Texas Section-Society for Non- 
destructive Testing; Southwest Research 
Institute. 

Feb. 27-Mar. 1—Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; Air Force Office 
of Scientific Research. 

Mar. 1-3—Eighth Scintillation and Semicon- 
ductor Counter Symposium, IRE, Shore- 
ham Hotel, Washington, D. C. 

Mar. 5-8—Seventh Annual Gas Turbine Con- 
ference and Products Show, American So- 
ciety of Mechanical Engineers, Sham- 
rock Hilton Hotel, Houston, Tex. 

Mar. 8-9—Institute of the Aerospace Sci- 
ences’ Flight Propulsion Meeting (classi- 
fied), Cleveland, Ohio. 

Mar. 14-16—Electric Propulsion Conference, 
American Rocket Society, Hotel Clare- 
mont, Berkeley, Calif. 

Mar. 26-29—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria, New York. 

Mar. 28-29—Third Symposium on Engi- 
neering Aspects of Magnetohydrodynam- 
ics, University of Rochester, Rochester, 
N. Y. Sponsors: American Institute of 
Electrical Engineers; Institute of the Aero- 
space Sciences; Institute of Radio Engi- 
neers; University of Rochester. 

Apr. 1-4—Mid-Year Conference, Airport 
Operators Council, Shoreham Hotel, 
Washington, D. C. 

Apr. 3-5—Launch Vehicles: Structures and 
Materials Conference, American Rocket 
Society, Ramada Inn, Phoenix, Ariz. 

Apr. 3-6—National Aesonautic Meeting (in- 
cluding production forum), Society of 
Automotive Engineers, Hotel Commo- 
dore, New York, N. Y. 

Apr. 10-12—Second Symposium on The 
Plasma Sheath—Its Effect Upon Re-entry 
Communication and Detection, New Eng- 
land Mutual Hall, Boston, Mass. Spon- 
sor: AF Cambridge Research Laborato- 
T1es. 

Apr. 11-13—Southwestern Conference and 
Electronics Show, Institute of Radio En- 
gineers, Rice Hotel, Houston, Tex. 

Apr. 16-18—Second International Flight 
‘Test Instrumentation Symposium, College 
of Aeronautics, Cranfield, England. 

Apr. 16-18—Aecrospace Systems Reliability 
Meeting, Institute of the Aerospace Sci- 
ences, Salt Lake City, Utah. 
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of only 86.7¢ in 30 months with Bendix. An- 
other line reports 85¢ cost-per-landing in 30 
months. Figures like these show why many jets 
today rely on brakes by Bendix—the world’s 


LOWER COST-PER-LANDING 


ANOTHER REASON WHY MOST JETS RELY ON 


Kies 4 eo : 
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most exper 
dependable units 
trol and greatly reduce turn-around time. For 
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One airline averaged per-landing brake costs 
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ienc brake manufacturer. These 
also give improved pilot con- 


information, write: Bendix 


further detailed 
ce Division, South Bend, Ind. 


Products Aeros; 


Bendix Products-Aerospace Division THE eH, 
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New concepts in 
ducting systems reflect demands 
for higher performance 


As temperatures, pressures and complexity of 
ducting systems for ultra-sonic aircraft and 
missiles increase, weight limitations become 
proportionately more stringent. To solve these 
problems, Solar Aircraft Company has been 
developing new design concepts and advanced 
fabrication techniques. All of these concepts 
and techniques are currently being used in the 
development and manufacture of pneumatic 
systems for America’s most advanced aircraft. 


Weight Presents Problem 


Without exception, design requirements are 

extremely critical in the areas of weight, tem- 

perature and pressure. An idea of the scope of 

re the problems encoun- 

tered can be visual- 

ized in one current 

system. If it were built 

entirely of the lightest 

gauge aluminum it is 

currently practical to 

fabricate and if con- 

ventional insulation were used, the system 
would be more than 100 pounds overweight. 

Weight isn't the only problem. Temperatures 

in this system go up to 1200F; pressures reach 

450 psi. Conventional materials and methods 

are made obsolete by ultra-sonic aircraft. Solar 

research, engineering and manufacturing teams 

with 15 years experience in the field of aircraft 

and missile ducting have developed a number 

of feasible approaches to the problem. One is 

an air film method of insulation to contain the 

heat of the air within the ducting system by 

means of an air gap between an inner and outer 

wall. As part of this insulation concept, Solar 

research has developed a special high emissivity 

coating. Called Solar black silicone, the coating 

has an emissivity rating of .99 on a scale of one 


8 


—higher than any similar material being tested. 


Materials Offer Solution 


To solve the weight problem, Solar has been 

developing systems involving extremely thin 

gauge super-alloys and systems made primarily 
of non-metallic mate- 
rials. The company's — 
extensive experience 
in the development 
and production of 
high pressure, long 
life-cycle bellows 
and gimbals ‘has also 
contributed. 

The ultra-sonic aircraft ducting program is 
only one of several now underway at Solar. They 
include development of the boundary layer con- 
trol system for the Navy's new F4H fighter, 
engine ducting system for an aircraft nuclear 
propulsion and ducting system and components 
for the A3J attack bomber, F-102 fighter and 
C-130 cargo transport. In these i, paw Solar 
was usually given envelope size and centerline 
routing for the system, together with design 
parameters. Frequently, however, a system is 
designed by the airframe contractor and Solar 
assists in the development. 

For information about ‘Solar’s capability in 
the design, development and manufacture of 
ducting systems and components, write to Dept. 
J-181, Solar Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 





SOLAR 


A subsidiary of International Harvester Company 














CALL 


LIQUIDOMETER 


for imaginative instrumentation 
—electronic and electromechanical 


Liquidometer’s long experience in electronic and electromechanical instrument and control systems, couplec 
with the will and the facilities to pioneer, offers all industry unmatched measurement and control. 

Let’s talk about how we can supply imaginative instrumentation to support your full range of 

projects. Our ability in design, development, and production for a variety of applications in 

aero-space, marine, railroad, and industrial areas has already established Liquidometer responsibility. 

This revealing new brochure describes Liquidometer’s comprehensive capabilities . . . just write. 


ormamerer . 
one wena res meore 


20 cones oe 


THE LIQUIDOMETER core. 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 


Simce 1920 





KNOW YOUR ALLOY STEELS... 

This is one of a series of advertisements dealing with 
basic facts about alloy steels. Though much of the infor- 
mation is elementary, we believe it will be of interest to 
many in this field, including men of broad experience who 
may find it useful to review fundamentals from time to time, 


Cold-Finishing of Alloy Steels: 
The Cold-Drawing of Bars 


Cold-finishing of alloy bars may be 
divided into two general categories: (1) 
cold-drawing, where the bars are pulled 
through a die with no surface removal; 
and (2) turning and grinding, and grind- 
ing and polishing both of which remove 
the surface. Only the cold-drawing proce- 
dure is discussed here. 

Cold-drawing is the process of pulling a 
pickled-and-limed bar through a die for 
the purpose of producing a bright, smooth 
surface finish, and close tolerances. The 
alloy bars are prepared for cold-drawing 
by pickling in a hot solution of dilute 
sulphuric acid for removal of scale. This 
is followed by a water rinse, and immer- 
sion in a hot lime-water bath to neu- 
tralize the effects of the acid, as well as to 
aid in carrying special liquid lubricants 
into the die. 

Alloy bars may be cold-drawn in any of 
four conditions: as-rolled, normalized, an- 
nealed (lamellar or spheroidized), or 
quenched and tempered. These conditions 
are determined by the grade of alloy steel, 
the hardness, and the mechanical proper- 
ties desired for a given end use. 

In cold-drawing, the alloy bar is 
machine-pointed to reduce the size at one 
end so it will pass easily into the die 
opening. Otherwise, the bar is pushed or 
extruded into the die by an auxiliary de- 
vice. A die-holder, which can be made to 
contain from one to four dies, is mounted 
in an appropriate head assembled across 
a ‘‘draw bench,” so that from one to four 
bars can be drawn at the same time. The 
draw bench has a bed which accom- 
modates a 4-wheel buggy with jaws that 


grip the pointed ends of the bars as they 
emerge from the dies. The buggy has a 
hook on one end which engages an endless 
chain, thereby pulling the bars entirely 
through the dies. 

After cold-drawing, each bar feeds for Strength 
automatically into a straightening ma- . «. Economy 
chine, and is sheared or ‘“‘cracker-cut” ... Versatility 
to length on appropriate machines. Saws 
are used when the cross-sections of the 
bars are too large to be cracked or sheared, 
or when square ends are required. 

Smaller sizes in the form of coils are 
drawn on “‘bull-blocks,”’ or ‘“‘wire-blocks,” 
depending on sizes, followed by straight- 
ening and cutting on special machines. 

Specifications for chemical composition, 

grain size, hardenability, and the like, 
of cold-drawn alloy steels have been given 
long study by Bethlehem metallurgists. 
If you would like suggestions on cold- 
drawn products, or any other problem 
concerning alloy steels, our metallurgists 
will be glad to give you all possible help, 
without cost or obligation on your part. 

In addition to manufacturing the en- 
tire range of AISI alloy steels, Bethlehem 
produces special analysis steels and the 
full range of hot-rolled carbon grades. 





This series of alloy steel advertise- 
ments is now available as a compact 
booklet, ‘‘Quick Facts about Alloy 
Steels.”’ If you would like a free copy, 
please address your request to Publi- 
cations Department, Bethlehem Steel 
Company, Bethlehem, Pa. 

















BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 





Microdot Establishes 


Scientific Center 


LOS ANGELES, CALIF. — Establish- 
ment of a Microdot Scientific Develop- 
ment Center in San Diego, California, 
has been announced by Microdot presi- 
dent Robert S. Dickerman. 

An outgrowth of Microdot’s San Diego 
Division, the Center will be managed by 
Russell G. Greenbaum. Two members of 
the Microdot board of directors, Dr. Jo- 
seph Kaplan and Mr. Harold A. Lich- 
necker, will serve with Mr. Greenbaum 
on the management staff. Dr. Kaplan, in- 
ternationally known physicist from ucLA, 
is scientific advisor to the Center. Mr. 
Lichnecker, first vice president and di- 
rector of operations, is responsible for all 
operations within Microdot Inc. 

The new Development Center will be 
dedicated to the applications of ad- 
vanced electronics in expanding the 
techniques of space measurements, The 
Center will conduct research and de- 
velopment programs under contract to 
the major aircraft, missile, and nuclear 
agencies. 


Unique platinum-film transducers pro- 

duced by Microdot Inc. are tested in 

cryogenic temperatures at the com- 
Bee a tae 

pany’s Scientific Development Center 

in San Diego, Calif. 


To perform these tasks, the Center 
will draw on the total capabilities of 
Microdot Inc. in South Pasadena and 
San Diego. Included on the technical 
staff are 61 engineers plus their support- 
ing functions, organized as the Manage- 
ment Group, Instrumentation Group, 
Microwave Group, Magnetics Group, 
and Cable and Connector Group. Tech- 
nical advisors include Dr. R. D. Middle- 
brook and Dr. F J. Mullin, both of the 
California Institute of Technology. 

Typical of the current programs at 
the Center is the $250,000 temperature 
measurement system contract being con- 
ducted for The Martin Company. Under 
this contract, solid state designs of highly 
sophisticated telemetry equipment were 
developed and are being produced for 
use on the advanced version of the Titan 


MICRODOT INC. 


220 Pasadena Avenue 
South Pasadena, California 


TALK IS NOT CHEAP 


To negotiate the Cold War requires two costly elements: 


A position of undeniable strength; and time. 


That’s where defense comes in. To provide the strength. 


To buy the time for reason to prevail. 


it must give us pause. For we in the defense business 
must realize that what we do keeps fingers off buttons. 


Because the real business of the defense business is survival. 











KEARFOTT is the world’s 


largest producer of... 


light-weight 
schuler-tuned 
3 GYRO PLATFORM 
SYSTEMS 


KEARFOTT DIVISION CD) GENERAL PRECISION. INC. 


Other Divisions: GPL.Librascope. Link 


Little Falls, New Jersey 








The fastest way to make perfect tapes for AN/GJQ-9 


ASTRODATA'S NEW SYSTEM: * Operates at Speeds to 60 Characters / Second 


* Prepares “Sets’’ of Tapes in One Fast Automatic Operation 
* Duplicates/Verifies Simultaneously 
* Detects Errors Automatically 


ASTRODATA’s new automatic tape preparation system prepares sets of tapes 
encoded for AN/GJQ-9 missile checkout faster than any other equipment 
available. Tape feed is unidirectional in the Astrodata system—an exclusive 
feature which eliminates rewinding and allows multiple duplication with high 


efficiency. You can punch, verify and duplicate at 
speeds to 60 characters per second; you can verify 
and duplicate at the same time; you can duplicatée 
with or without verification, and you can putich 59 
6, 7 or 8 levels of tape interchangeably without mod- 
ification. . Py bg 
6 
“4 - er 
sg0* ng . oeree” 


MAIN RACK of Astrodata system includes two readers, 
a perforator, a printer, control logic circuit cards, and 
metered power supplies. Rack is connected to keyboard 


console by four cables. 


Prepares Perfect Tapes You will find it difficult to pre- 
pare anything but perfect tapes with Astrodata’s system. 
It automatically detects both its own errors and operator 
errors and will not function if you hit the wrong tape char- 
acters on the keyboard. The system is performance-proven; 
all components are of established reliability. 


What the System Does The Astrodata system perforates 
paper, plastic or foil tape from a keyboard which includes 
editing features. The system takes the completed tape, 
duplicates it, then “reads” or verifies the duplicates. During 
tape perforation, decoded characters are displayed visually 
and also printed out at 4 lines per second. Test numbers, 
errors and bit patterns in each reader are also displayed. 


—- 


Versatile Operation Astrodata’s system will search for a 
selected test number and stop at the beginning or end of 
the selected test. While searching, the system will perfo- 
rate/print up to the beginning or end of the selected test. 
It will search for a selected test and after finding it will 
perforate/print that test, or perforate/print after that test. 
With minor modifications you can use this system for any 
automatic checkout program 


Accepts Inputs from Other Devices Circuits are provided 
so you can perforate/print/display tape information from 
such external sources as buffers, magnetic tape units, com- 
puters, etc. 


More Data Available For descriptive literature, please 
write to Astrodata, Inc., 240 E. Palais Rd., Anaheim, Calif. 


ASTRO DATA IWC. 


Successors to Epsco-West 
ANAHEIM, CALIFORNIA 
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IN THE SKY 


Riddle Airlines Inc. are flying Argosies up to 13 hours daily on the U.S.A.F. Logair routes. Logair is one 
of the world’s largest scheduled cargo operations — an aerial pipeline for the quick supply of urgent 
military equipment. From coast to coast these new Armstrong Whitworth aircraft speed outsize military 
loads in their capacious 47 ft. long holds, over a network of routes covering the U.S.A. Daily schedules 
bridge more than 12,000 miles. 

Soon, B.E.A. will be doing the same on their all-freight routes. Argosies will open up new high-speex 
supply lines for outsize cargoes between the U.K. and Europe. 

An Argosy fleet means high speed delivery, reduced warehousing, less packaging, less handling time 
less shipping cost and — above all — unusually large freight dimensions. 


HAWKER SIDDELEY AVIATION 


32, Duke Street, St. James’s, London, S.W.1. 
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“OFF-THE-SHELF” VERSATILITY — Lear produces electric motors 
by the million... clutches by the thousands ind almost limitless assemblies of 
precision gearing. Here is exceptional in-house availability — a wide range of ratings 
and configurations of interchangeable building-blocks for fast, economical produc- 
tion of electric servos — truly, “off-the-shelf” versatility. Aerospace applications 

POWDER include sub-miniature types for instruments and computers; control surface actua- 

CLUTCH tion for aircraft, drones and missiles; posi 


LEAR 
MAGNETIC 


PROL ATA WRITE OR TELEPHONE FOR 


; tioning of gimbal-mounted rocket engines Bef) «SERIES SPECIFICATIONS TOs 
telemetry tracking; and many other exacting 
liabili f . . eas . 3 
CARIES FOIE OOF GarEHENND control/actuation projects requiring high fre “a 
for smooth, precise, fast-response 2 


control and transmission of mechanical quency response with exceptional accuracy ELECTRO-MECHANICAL DIVISION 


power in all environmental extremes. reliability, and environmental capabilities ONIA AVE. N.W., GRAND RAPIDS, MICH. 





THEY RELY ON RADIATION 
for a unique low power PCM telemetry system in Nimbus 


eeeeever 


When Nimbus —the meteorological Satellite System being 
developed by the Goddard Space Flight Center of the 
National Aeronautics and Space Administration — begins 
sending its global weather reports to earthbound meteorol- 
ogists, a Radiation PCM telemetry system will prepare data 
on the status and condition of the satellite for transmission. 
Other Radiation-produced systems in the Nimbus ground 
stations will process these data. 


Innovations in the spaceborne system will slice power re- 
quirements to a fraction of that needed for current PCM 
equipment. In fact, data from 650 transducers will be digit- 
ized with only 1.0 watt . . . compared to many times that 
required in present systems. 

The idea is as simple as turning off the lights in an unused 


room: just switch off the power during the microsecond in- 
tervals between pulses. Its execution wasn’t that simple, but 


Radiation engineers, working under the first contract ever 
awarded for a satellite PCM system, achieved the result— 
and a notable advance in the state-of-the-art. 


The Nimbus system embodies PCM experience dating back 
to 1951, when Radiation contracted for the first airborne 
PCM system. This fast-growing company offers attractive 
career opportunities in a broad spectrum of scientific and 
engineering specialties. For details on Radiation write 


Dept. AW-122 Radiation Incorporated, Melbourne, Florida. 


Radiation is an equal opportunity employer. 


M/NCORPORATED 








“...1 Can Get a 
_ Special-Design 
Ml Quick Disconnect 
Coupling 
in WEEKS ?” 


Dual-flow quick discon- 
nect with concentric 
fluid passages for pres- 
sure and return lines. 
Patent applied for. 


Electronic coolant sys- 
tem quick disconnect 
for rack and panel 
mounted modules. 


‘ Se j These special quick disconnects are exam- 
neaumatic charging - , oS ples of Aeroquip imagination and know- 
quick disconnect for f is | , ‘ . 
Gili diientenitiinns, ine , f how in coupling design and manufacture. 
der full system pres- — ° : ’ Each was designed to meet specific cus- 
sure. tomer requirements. No two are alike. 
Aeroquip’s total experience covers a wide 
; ; range of fluids, temperatures, pressures, 
Squib-actuated quick i. d f h gf 
Gite tek: ae operating and performance characteristics. 
air cooling system. Whatever your fluid line disconnect prob- 
lem, it can be solved quickly and effec- 
ly at Aeroquip. Mail the coupon below 
Silicone coolant line } — P 
quick disconnect for 
airborne electronic 
equipment. 


Aeroquip Corporation, Jackson Mich. 
Please send me a copy of Bulletin No. 254 


\eroquip & 


Company 
Address 
City Zone 


Would you like to talk t *s engineer about your ap 





Insulation news from Johns-Manville 


Now Min-K" 
is flexible! 


THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 
FOR UNLIMITED NEW APPLICATIONS 


Min-K, the unique insulating material developed 
and produced by Johns-Manville, now has an added 
quality ... flexibility! Min-K is a new concept in 
missile insulation. The higher it flies, the better it 
insulates. Min-K’s thermal conductivity drops as 
atmospheric pressure decreases. Its superior per- 
formance has been proved in hundreds of opera- 
tional U. S. missiles. 

New Flexible Min-K offers many special advan- 
tages. For example, it is the ideal way to lower 
prototype costs. You can test performance without 
the expense of special tooling. The flexible blankets 
lend themselves to bonding, lamination with rein- 
forced plastics, service coatings and as a compo- 
nent of insulation systems. Further, Min-K can be 
tailor-made to wrap around a cylinder, cone or other 
geometric shape. And, it is also available in 114” 
and 2” tapes for spiral winding on a duct or pipe. 

Because of the added quality of flexibility, Min-K’s 
unique insulating characteristics now can be used 
in virtually unlimited new applications. For full 
details on Flexible Min-K, Min-K and other J-M 
aviation insulations, write Johns-Manville, Box 14, 
New York 16, New York. In Canada: Port Credit, 
Ontario. Cable address: Johnmanvil. 


JOHNS-MANVILLE 


JOHNS MANVILLE 


JM 
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mw Yesterday, the Grand Central Rocket Company 
was a partially-owned subsidiary of Lockheed. Now 
GCR 1s wholly owned, and it has a new name: 


LOCKHEED PROPULSION COMPANY 


mw The scientists of this new Lockheed company 
are among the most talented in the free world. 
Their facilities are modern and advanced —and 
getting more so every ; day. m You'll be hearing 
much more about this I growing Space Age force. 


aw Lockheed Propulsion *; Company, Redlands, Calif 
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Winning the Race With Time 


(As chief of the USAF Systems Command, Gen. Bernard A 
Schriever has a unique responsibility for both technical and man- 
agement phases of new weapon systems. His thoughts on the 
management phase of this endeavor deserve wider dissemination in 
the aerospace industry than the relatively small audience that 
heard them originally at the Aircraft Luncheon Club in Washing- 
ton, D. C. Aviation Weex is therefore presenting significant 
excerpts from his speech dealing with the management problem. 


—RBI) 


The most pressing problem we face in the Air Force 
today, is the problem of winning the race with time. 

As Commander of the Air Force Svstems Command, I am 
concerned with the timely acquisition of new acrospace sys- 
tems. This is a problem of management, for our responsibil- 
itv is to balance the requirements of quality, cost, and time, 
in order to insure that the Air Force not onlv gets the svs- 
tems it needs, but that it gets them on time. 

This is not a problem that can be solved by us alone. 
The task of systems acquisition, which is the primary job 
of the armed services today, is a wide-ranging one. It calls 
for the highest degree of cooperation between the military, 
industrial, and scientific communities. And it needs strong 
public backing. 

The challenge confronting us as a nation is an urgent one. 
... The contest between tvrannv and freedom is not new. It 
is as old as history. But today the forces of tvranny are 
oiganized as never before. The dictatorship that confronts 
us today is the most powerful, ruthless, and extensive that 
has ever been in being. Its fanatic drive toward world domi 
nation poses a continual threat to free men everywhere. 

This means that we as a nation must gird ourselves for a 
leng contest with a relentless adversarv. To wage this con- 
tcst successfully we must not only be strong; we must also 
be patient. Adequate military strength—now and in the 
vears to come—is our best guarantee against armed aggres 
sion. It is basic to our national policy, because it permits 
the decisive conflict of ideas to be carried on without resort 
to war. 

The Sovicts today have decided to make 
single-minded effort to attain military superiority through 
tiie use of science and technology. 

The Soviet emphasis on military technology has placed 
our nation in an intensive and serious technological com 
petition. It is a contest that we dare not lose. 

We will not win this contest if we trv to convince out 
selves that we can carrv on “business as usual.” On_ the 
other hand, we will not win it through a series of frantic 
“crash” programs. We no longer have the problem, as we 
did in the Second World War, of meeting a relatively short 
term threat. Instead, we must prepare for a period of inten- 
sive effort that mav last for the rest of this centurv. 

To put it in other terms, we are neither taking a leisurely 
walk in the countryside nor sprinting in the 100-vard dash 
We are in a different kind of race—a marathon race. This 
is a contest that demands not only speed, but also patience, 
determination, and endurance. 

The pacing factor in this contest is not technology. It is 
management. I became convinced of this during my experi 
ence in the ballistic missile program, and since then I have 
encouraged the wider application of the management prin 
ciples we learned at that time. 

But the challenge we face today is far greater than the 


a determined 
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challenge we met in producing the ICBM. Our task has 
both size and complexity. More- 
space age is extending the area and 
can be used by a potential enemy. 

id that we gear our management 
providing the svstems we need for 
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over, the advent of th 
scope of operations t! 
All of these factors de 
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es in weapon technology. Only in 
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interest in source selection and in 
ts. In this connection, quality con- 
major arcas of concern. In an age 
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ut into the environment of space, 
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ffective management is information, 
re developing a number of tech- 
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yorting svstem makes use of rapid 
communications cqupment to provide individual reports on 
weapon svstem status reports on missile test activity, 
daily satellite reports, and a summary of problems and 
anticipated problems lesignated systems. 

In the field, we ha itomated reporting svstems such as 
Champion, a system ballistic missile hardware manage- 
ment, and Cram, svstem for following all procure- 
ment actions and p tk from issuance of a purchase 
request to completio ontract. 

It is not cnough 1 to acquire information. We must 
so be able to use urposes of prediction and control. 
lor instance, what cost implications if a program is 
accelerated, stretched-out, or canceled? What will be the 
difference in time of if the rate or amount of expen- 
diture is reduced cd? What are the implications 
in terms of time and f the objectives or end products 
of a program are ch 

If we are to man 
“ball park” answer 
working on a new p 
computers to obtain 
tions involving alter 
potential deviation fr 
adjustments 

All of these tech 
effectively, which 
help us win the ra 


tively, we need to have at least 
questions. At present we are 

ing and control svstem that uses 
of magnitude” answers in situa- 
decisions, and to detect real or 
planned programs in time to make 


will enable us to manage more 
ther wav of saving that thev will 

time. But improved techniques 
alone will not solv inagement problems. We need 
people who will mal m work. The essential factor in 
any program is the participation of dedicated people whe 
know their jobs and mmitted to getting them done. 

Along with the ma finements in our methods of man- 
igement, we need ed dedication to the tasks ahead 
of us. For the press f time are likely to grow greater, 
not less, and the Co ist drive toward world domination 
shows no sign of slackening. We are in for a prolonged and 
severe test of the democratic system and its ability to cope 
with the problems of mplex and changing world. 
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BURGOYNE | 
IGNORES RECONNAISSANCE 

AND INVITES 
—— a eae 


General “Gentleman” John Burgoyne 


Saratoga, frequently called the turning point of the 
American Revolution, was the end product of a series of 
“no reconnaissance” battles fatal to Burgoyne’s invasion 
force. Supremely confident as he swung southward from 
Canada, the British commander rarely knew where or 
what was ahead. St. Leger’s British force, vital element in 
Burgoyne’s campaign, disintegrated when its sizable 
Indian contingent vanished at news of a huge American 
counter force. Reconnaissance would have readily shown 
the Americans mustered a mere 1,000 men. Along his 
march, Burgoyne dispatched his grenadiers to reinforce a 
Hessian advance unit at Bennington . . . as usual, without 
adequate reconnaissance. The grenadiers did not discover 
until after they were decimated by a Colonial force that 
the Hessians had already been wiped out. Finally, 


Burgoyne’s confused and weakened men, 
alone and completely ignorant of enemy 
forces, surrendered at Saratoga. 

Throughout the history of warfare, successful field 
commanders have based command decisions on proper 
reconnaissance. Burgoyne ignored history and the obvious 
need for strategic and battlefield reconnaissance thus com- 
mitting a series of faulty command decisions and helping 
to assure the success of the American Revolution, 


From the beginnings of communities on the face of the earth, 
reconnaissance has helped shape history. Today CAI's specialty 
in this area is helping shape history to the advantage of the Free 
World. Typical of CAI contributions are: V.I.P. Visual Integrated 
Presentation, data display system; KA-30 the world's most versa- 
tile aerial camera; SOLO the only electro-optical “available now” 
guidance system. 


ENGINEERS, INVESTIGATE JOB OPPORTUNITIES AT CAI 


gg CHICAGO AERIAL INDUSTRIES, INC. 


al 


OTHER DIVISIONS: KINTRONIC, CHICAGO 


AERIAL SURVEY, Franklin Park, Illinois; F 


550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS « offices: DAYTON, LOS ANGELES, WASHINGTON, D.C, 


-ACIFIC OPTICAL CORP., Inglewood, Calif, 








WHO'S WHERE 


In the Front Office 





Gen. Thomas Dresser White (USAF, 


ret.), elected a director of Eastern Air Lines, 
Inc., and Thomas FE. Creighton, executive 
vice president-finance. Mr. Creighton con- 
tinues as Eastern’s secretary; Carl “a Wallen 
succeeds him as treasurer. 

F. W. Godsey, Jr., retired president of 
Electronic Communications, Inc., has joined 
the National Aeronautics and Space Admin- 
istration as consultant. 

Dr. Elmer W. Engstrom, elected presi- 
dent of Radio Corporation of America, New 
York, N. Y., succeeding John L. Burns, 
resigned. Also: Arthur L., Malcarney, execu- 
tive vice president of RCA Defense Elec- 
tronic Products, elected a director. 

Robert E. Steinman, president and a di- 
rector, Gaertner Scientific Corp., Chicago, 
Ill., succeeding the late Dr. S. Jacobsohn 

Alfred di Scipio, president and chief ex 
ecutive officer of the newly formed Informa 
tion Systems Division of International Tele- 
phone and Telegraph Corp., New York, 
N. Y. 

Joseph A. Boyd will become vic« 
president and assistant to the president of 
Radiation, Inc., Melbourne, Fla., in Janu- 
ary. Dr. Boyd is now the Director of the 
Institute of Science & Technology at the 
University of Michigan. 

B. Allison Gillies, a director, Flexible Tub 
ing Corp., Guilford, Conn. Mr. Gillies is 
2 partner and West Coast representative of 
Jones & Gillies, Washington, D. C 

Max W. Hunter will join the National 
Acronautics and Space Council of the U.S. 
en Jan. 1. Theodore D. Smith will succeed 
Hinter as chief engineer-space systems, Mis- 
sile and Space Systems Division, Douglas Air 
craft Co., Inc., Santa Monica, Calif 


Honors and Elections 


L. Eugene Root, president of Lockheed 
Missiles & Space Co., has been elected pres- 
ident of the Institute of the Aerospace Sci 
cuces for 1962 

Vice Adm. Robert B. Pirie, Deputy Chicf 
of Naval Operations for Air, has been 
awarded the Frank M. Hawks Memorial 
Award by Air Service Post 501 

Edward V. Appleton, principal and vice 
chancellor of the University of Edinburgh, 
Edinburgh, Scotland, had been named the 
recipient of the Institute of Radio Engi 
neers’ 1962 Medal of Honor “for his dis 
tinguished pioneer work in investigating the 
ionosphere by means of radio waves 

George R. Galipeau, vice president of 
Van Dusen Aircraft Supplies, Inc., has been 
clected president of the Aviation Distribu 
tors and Manufacturers Assn. Elected vice 
presidents: H. Webster Crum of Lycoming 
Division of Avco Corp., and Roy Backman 
of Pacific Airmotive Corp 

Nathan R. Rosengarten, deputy director 
for engineering, GAM-87 Systems Proj- 
ect Office, Aeronautical Systems Division, 
Wright-Patterson AFB, has received a Cita- 
tion of Honor from Drexel Institute of Tech- 
nology for “pioneering work in jet propul- 
sion and contributions to national defense 
in the field of aeronautics.” 

(Continued on page 109) 








INDUSTRY OBSERVER 


> British cabinet and top officers of the Royal Air Force, Army and Navy 
are developing a five-year projection of the United Kingdom’s defense 
posture for a White Paper scheduled for review early next year. One area 
of investigation is an Admiralty study of what it defines as a Polaris-type 
missile for nuclear submarines. 


> First Convair 990 with modifications aimed at boosting top speed by at 
least 20 kt. to meet its guarantee flew last week. Modifications include a 
new wing leading edge and fairings on the engine pods. 


> New technique for detecting nuclear explosions which is based on the 
geomagnetic disturbances that result has been proposed to Army Signal Corps 
by Allied Research Associates, Inc., of Boston. Army Signal Research and 
Development Agency is expected to fund an initial study of the propagation 
of hydromagnetic waves in the lower portion of the ionosphere. 


> First production set of infrared surveillance equipment designed for Grum- 
man’s AO-1CF surveillance version of the Mohawk has been installed on a 
prototype aircraft, but Army’s evaluation has been delayed by a shortage of 
support equipment and probably will not begin before January. Grumman, 
which will build 17 AO-1CFs for Army, plans to install a variety of sensory 
devices but the company says weight and bulk of this equipment must be 
reduced before one aircraft can perform a multiplicity of functions. 


> Navy helicopters used for Mercury capsule recovery now are equipped 
with flotation bags to avoid loss of the capsule in case it fills with water. 
Three-foot dia. rubberized bag is hooked to capsule’s lifting bale along with 
the lift cable. Bags were carried for the recent MA-5 flight (AW Dec. 4, 
p. 27) but were not needed because recovery was made bv a destroyer. 


> Technique for continuously monitoring condition of solid-propellant 
rocket motors without removing them from launch or storage position, by 
using a thin-film corrosion detector to spot deterioration, is being sought 
by Air Force Flight Test Center. Companies with competence in the 
technique will be asked to bid on a feasibility study. 


> NASA headquarters is expected to reac! decision soon on the proposed 
Surveyor B program, which calls for a lunar orbiter that would take pre- 
cision photographs of the lunar surface in direct support of the Apollo 
manned lunar landing program. Jet Propulsion Laboratory recently com- 
pleted a_ preliminary “development plan. Original Surveyor program calls 
for soft-landing of instruments on the moon 


> Army’s ultimate light observation helicopter (LOH) is expected to incor- 
porate a mixture of design details and components developed by Bell, Hiller 
and Hughes, the three firms selected to produce five rotorcraft each for user 
testing. Final LOH configuration will become operational in 1965 rather 
than 1964, as originally planned. Delay reflects a decision to await the 
buildup of an inventory of supplies. 


large number of potential sub- 
liscuss the Apollo project (AW 
firms are being scheduled now. 


> North American Aviation has invited 
contractors to its Downey, Calif., plant t 
Dec. 4, p. 26). Briefing dates for interest 


> Strategic Air Command is considering abandoning or altering its annual 
combat competition (AW Oct. 9, p. 91) and has asked subordinate units for 
recommendations. Possible alternative would be competition only through 
the numbered Air Force level, with bombers and tankers staging from their 
home bases. For the past two years, crews selected in numbered Air Force 
eliminations have been sent on temporary duty to a single SAC base to 
compete for over-all championships in bombing, navigation and air refueling. 


> Snecma has proposed use of the Atar turbojet engine for the Indian Mach 
2 Hindustan-24 fighter. The Atar 9 powers the Mirage 3 and 4. Indian De- 
fense Ministry wants full manufacturing rights to whichever engine it buys. 
Russia already has offered such rights for engines it has proposed. India’s 
choice still is believed to be three ‘months way. 
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Missile Budget Shifts 


Partridge Report 


Foreign Carrier Permits 


Retrograde Satellite 





Washington Roundup 


President Kennedy last week approved the Defense Department’s request for 
approximately $51 billion for Fiscal 1963. Last minute changes included elimination 
of funds for mobile Minuteman (see p. 26). Official explanation is that technical and 
operational problems were too great. The missile would have required development of 
a new guidance system. Defense Department rely instead on a balance of fixed 
Minuteman in silos and mobile submarine-launched Polaris missiles. 

Money for the new solid-propellant medium range ballistic missile (MRBM) totals 
about $120 million through Fiscal 1963. But initiation of development has been delayed 
by Navy’s request that it include the capability of being seaborne. Also still very much 
unresolved is the question of control over nuclear warheads, since the missile will be 
deploved chiefly by NATO nations. 


Secrecy was ordered for the recent movement of more than 30 Vertol H-21C 
helicopters, more than six North American T-28 trainers and 400 Army pilots and 
support troops by converted jeep aircraft carrier to South Viet Nam. But the ship 
had to thread its way 45 mi. up the Saigon River with its deckload of helicopters and air- 
craft visible to thousands of residents. 


Report prepared by retired USAF Gen. Earle E. Partridge went beyond his original 
charter of studying a national command and control system. The report is now 
being reviewed by the staff of the Joint Chiefs of Staff. Current thinking is that the 
Partridge recommendation for a single operational military commander would have to 
be supplemented by a military deputy for the unified operational commands and another 
for the unified logistic and support agencies. 

Meanwhile, Air Force is having second thoughts about the single service it has 
sometimes advocated—probably because it is not as clearly the dominant service as 
it was when Strategic Air Command was unchallenged as the strategic striking power 
of the U. S. Some top USAF officials now are agreeing that there are advantages to 
the nation in individual service identity. A single chief of staff is still favored, however. 
Navy is sticking firmly to its position that the Joint Chiefs of Staff system is best and 
Army is lukewarm to any change. 


Burton P. Brown has been named assistant director of defense research and engi- 
neering for air defense. Hle was manager of missile detection systems development for 
General Electric’s Heavy Military Electronics Department. 


No strong case in support of domestic airlines, which favor capacity restrictions on 
foreign carriers serving the U.S., has developed so far in hearings before Civil Aero- 
nautics Board Examiner Edward Stodola on the terms, conditions and limitations of 
foreign air carrier permits. Testimony has revealed that a number of foreign governments 
are restricting capacity of U.S. lines, but they a1 ; minority. At one point considera- 
tion was given to requesting an end to the investigation for lack of evidence. Foreign 
carriers were disappointed that State Department deferred stating its position until the 
case goes to the full board. Thev felt State would take the stand that capacity restrictions 
violate bilateral agreements between the U.S. and other countries. 


Civil defense funds in the Fiscal 1963 Defense Department budget will be $700 mil- 
lion. Of this, $400 to $500 million will go f mmunity and institutional fallout 
shelters. Defense has surveved shelter areas capa f holding 50 million people, will 
survey enough to hold another 20 million in the next fiscal vear. 


Retrograde satellite discovered recently in an east-to-west orbit around the earth has 
turned out to be Russia’s Lunik 3, which the U.S. thought had burned in the earth’s 
atmosphere in April of 1960 after photographing the backside of the moon. Astronomers 
have photographed it and an effort is under way to prepare orbital tables. 


Italy, Brazil and Canada have been briefed by National Aeronautics and Space 
Administration on how they might take part in experiments with American Telephone & 
Telegraph's Telstar communications satellite next April or May. Great Britain, France 
and West Germany, who already have agreed to take part, also were briefed and a num- 
ber of other countries have shown intense interest, NASA says. 

The doors also are open for Russian participation and State Department will wel- 
come discussions. But so far the Sovicts have not indicated anv interest. 


NASA has informally told Defense Department it is receptive to any research and 
development requirements Defense might want to add to the two-man Mercury program 
(see p. 26). 


Fred Korth, new secretary of the Navy, has another accomplishment besides law, 
banking and his previous service in uniform with the Air Transport Command and in 
mufti with the Army (see p. 34). He is vice « mander of the It. Worth squadron 
of the Air Force Assn. —Washington Staff 
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Manned Space Flight Program Expanded 


McDonnell to build 12 two-man capsules and modify 
four Mercury spacecraft for flights of 18 orbits. 


By Edward H. Kolcum 


Washington—National Aeronautics and Space Administration is moving 
quickly to its advanced manned space flight program with tight production 
and flight schedules calling for extended one-man carth-orbiting missions 
within a year and two-man missions in two years. 

Final NASA approval has been given for two new concepts to fill the gap 
between the completion of three-orbit Project Mercury flights and the start 


of Project Apollo qualification missions. 


The approved interim program, 


under consideration for the past six months, consists of the following: 


© Modification of four standard-sized 
Mercury capsules for 18-orbit manned 
missions, the first of which has been 
scheduled for late next vear. 

e Construction of 12 two-man space- 
craft, which will be Mercury configura- 
tions 14% larger in all dimensions than 
the existing capsule (see drawing). 


design work on both vehicles. The 
company will receive a $3.5-million con- 
tract to modify four production capsules 
for 18-orbit flights, and a new contract 
to build 12 two-man spacecraft. 


Total Cost $500 Million 


NASA and McDonnell are now nego- 
tiating the two-man capsule contract, 
which has an estimated value of $200 
million. The agency expects to spend 
inother $300 million for vehicles—the 
Martin Titan 2 launcher, and the Gen- 
eral Dynamics-Lockheed Atlas-Agena. 

In its rendezvous development pro- 
gram, NASA will use a modified Agena 
B stage as a target, and the two-man 


Flights will start in 1963. Although 
this program has a variety of objec- 
tives, it is being designed primarily to 
develop and proof test the rendezvous 
technique which NASA hopes to use 
for Apollo lunar landing missions (AW 
Nov. 6. p. 26). 
McDonnell Aircraft Co., 
tractor for the existing capsule, received 


about $500,000 for studies and detailed 


prime con 





Mobile Minuteman Is Canceled 
Washington—Defense Department last week canceled the mobile Minuteman 


intercontinental ballistic missile program, which would have deployed the solid 
propellant weapons in railroad cars, and ordered the total of silo-launched Minute- 


man missiles increased to 900. 

Of an initial funding of $108 million in the Fiscal 1960 budget, about $100 
million has been spent on mobile Minuteman. Further development was postponed 
last March by the Kennedy Administration. Steps are now being taken to cancel 
all mobile Minuteman contracts. 

Previous goal for fixed Minuteman missiles was 600, of which about 300 were in 
the manufacturing process. As a result of the increased emphasis, the Air Force 
has instructed the prime contractor, The Boeing Co., to start procurement actions 
to produce 600 more. Obligations for this production would not be made until 
Fiscal 1963. Budget request for fixed Minuteman in that fiscal year is $2.1 billion 
(AW Dec. 11, p. 26). 

As proposed by the Air Force last summer, the program package for mobile 
Minuteman would have included $200 million for Fiscal 1962, $270 million in 1963, 
$585 million in 1964, $945 million in 1965, $645 million in 1966 and $264 million 
in 1967. 

The proposed fixed Minuteman program package was $1.3 billion in Fiscal 1962, 
$2.1 billion in 1963, $2.6 billion in 1964, $2.8 billion in 1965, $1.9 billion in 1966 
and $1.5 billion in 1967. This program would have accounted for 2,500 missiles. 

As of late last week there had been five attempted development firings of the 
fixed Minuteman over the Atlantic Missile Range from Cape Canaveral. The first 
shot from a launching pad Feb. 1 was successful. The second missile shot from a 
pad May 19 was destroyed by the range officer when the second stage malfunctioned, 
although the first stage burned successfully. A July 27 shot from a pad was successful 
except in range accuracy. 

The first attempt at firing from a silo was made Aug. 30. The first stage fired 
successfully and the missile rose from the silo, shortly after which the second stage 





ignited prematurely and exploded. A silo shot Nov. 17 was successful. 








spacecraft as the chaser. First flights 
will be capsule system tests, and ren- 
dezvous missions will follow. 

The two-man spacecraft program has 
been called Mercury Mark 2, but this 
designation has been rejected and a 
new name wili be selected. The pro- 
gram will give the U.S. its first opera- 
tional spacecraft, with vast potential 
for both scientific and military uses. 

The NASA program has tactical ob- 
jectives similar to the Air Force Saint 
(satellite interceptor) program, in that 
the Agena stage and the rendezvous 
technique are involved in both (AW 
Nov. 14, 1960, p. 26). The initial Saint 
vehicles will be unmanned. 

In addition to developing and proving 
rendezvous, the two-man capsule will 
be used as a test bed for components 
to be used in Apollo and other advanced 
programs. George M. Low, director of 
Spacecraft and Flight Missions in 
NASA’s Manned Space Flight Office, 
said access doors in the outer structure 
will allow rearrangement of subsystems 
in modular-tvpe schemes, eliminating 
the need to take the spacecraft apart 

Low said that the pressure vessel 
serving as the pilot compartment in the 
larger vehicle will be configured as a 
rectangle, with subsystems for the most 
part installed outside the compartment. 
The standard Mercury capsule has most 
subsystems installed inside the pressure 
vessel, and they are highly inaccessible. 
It took technicians 14 days to repair a 
leak in the capsule reaction jet feed line 
prior to the Mercury-Atlas 5 flight (AW 
Nov. 20, p. 35) because it could not be 
fixed on the launch pad. 

Most two-man spacecraft components 
will be larger versions of existing Mer- 
cury components. This means, Low 
said, that when Apollo hardware is ready 
for test, it can be substituted piece-by- 
piece without going into a major re- 
design. 

Decision to go ahead with the larger 
Mercury capsule means NASA can move 
ahead quickly with major fabrication. 
In most cases, the Mercury wind tunnel 
and scale model launch data will be 
applied to the two-man vehicle design, 
and extensive research testing will not 
be required. Firm decisions have not 
been reached on several of the major 
subsystems, including pilot escape and 
recovery. 

Low said the two man capsule prob- 
ably will incorporate ejection seats, so 
that an escape tower similar to that in 
the Mercury system could be elimi- 
nated. Use of storable propellants in 
the launch vehicle is expected to reduce 
the likelihood of an abort during launch. 

If the Rogallo-type wing now under 
study can be translated into hardware, 


AVIATION WEEK and SPACE TECHNOLOGY, December 18, 1961 
































+ APOLLO 
"p> EQUIPMENT 





a} — 84.95 








DIMENSIONS of advanced Mercury capsule will be 14% greater than those of current model. 


Area between manned pressure vessel 


and capsule structure will be used to test Apollo and other advanced program components during extended two-man orbital flights. Most 


of current Mercury capsule’s components are crowded into pilot’s compartment. 


Low said, the two-man capsule will use 
it. The steerable device is also called 
flexwing and parawing, and North 
American Aviation has a Phase 2 study 
contract for this recoverv system. NASA 
also is funding Radioplane Div. studies 
of its glide-sail concept, in which a 
flap is used to guide a parachute in 
recovery. 

The two crewmen will be side-by-side 
in the spacecraft. Pilots for the initial 
flights will be selected from among 
the seven-man Mercurv astronaut team, 
and Low said supplementing this pool 
presents no problem. Additional crew- 
men may come from the X-15 USAF 
and NASA pilot pool, or from the pilots 
being trained for the USAF Dyna-Soar 
program. 

Astronauts in both two-man  space- 
craft and Apollo crews will be aircraft 
pilots, Low said, because there is a large 
number of scientific and medical special- 
tics available among those with flight 
experience, 

For some missions, the two-man cap- 
sule will carry along the adapter section 
—the same technique that will be used 
to extend the mission time of the 
cxisting Mercury capsule to 18 orbits. 
In order to keep the weight within the 
Atlas launch vehicle limitation, the 
modification involves removal of the 
periscope and backup telemetry systems, 
and installation of oxygen and power 
supplies in the Atlas-Mercury adapter 
section. 

Instead of remaining with the launch 
vehicle at separation, the adapter will 
be part of the orbiting spacecraft and 
will be jettisoned just prior to earth 
atmosphere re-entry. 

The adapter section will house pro- 


pellants for mid-course and orbital cot 
rection maneuvers in the two-man cap 
sule in some missions. Initiallv, the on 
board propellant will be hydrogen-perox 
ide—the same used for attitude correc 
tion in the present Mercury svstem 
Later versions will throttleabl« 
engine and hypergolic propellants. Hy 
pergolic propellants also will be used 
in the Apollo system. 

Decision to proceed with the $500 
million two-man spacecraft in a rendez 
vous development program could be 
viewed as the first official confirmation 
that NASA favors the rendezvous ap 
proach over direct flight to the moon 
for Project Apollo. Even stronger indi 
cations appeared in a talk made in New 
Orleans Dec. 11 by Dr. Robert C. Sea 
mans, Jr., associate NASA administrator 

After explaining the manned spac« 
flight program, Dr. Seamans said: ‘““To 
provide insurance in case we are not 
able to perfect the rendezvous technique 
in time to meet our schedule, we hav« 


usec a 





Saturn C-4 Engine 

Washington—Use of a single 200,000 
Ib. thrust J-2 engine to power the third 
stage of the Saturn C-4 launch vehicle 
is under consideration by the National 
Aeronautics and Space Administration. 
The stage would be called S-4B. 

The C-4 vehicle will be a four-barrel 
cluster of Rocketdyne F-1 engines as 
booster, and a cluster of four Rocketdyne 
J-2 engines in the second stage. The 
C-4 is seen as the primary launch vehicle 
for rendezvous missions in the Apollo 
manned lunar landing program (AW 





Nov. 6, p. 26). 
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led to begin development of the 
1 launching vehicle as well. We 
bring it along so that it will be 
ilable if required for the manned 
iar landing and for the more ambi- 
; missions into space that will fol- 
the landing on the moon.” 
Selection of the two interim manned 
ecraft has resulted in cancellation 
plans to fit standard Mercury vehicles 
th life support equipment to sustain 
monkeys and a chimpanzee on 
gehts of up to 14 days. 
Instead, NASA plans_ to 
inned flights to and beyond 


increase 
two 


veeks and eliminate the need for animal 


ms. 

lhe two-man spacecraft project will 
managed by NASA’s Manned Space- 
ft Center, with John Chamberlain 
project chief. Chamberlain’s group 
t Langley Field, but will go to Hous- 
n, Tex., shortly. Although the cen- 
rs management structure has not been 
fined, it is expected that it will in- 
ide two small project offices—one for 
0llo and the other for the two-man 
hicle. 

The Martin Titan 2 launch vehicle 

1 capability of placing a 6,000-Ib. 
load into a 300-mi. orbit. The two- 
vehicle was scheduled to have its 


rcliminary flight rating test (PF RT) 


f 


last week at Martin’s Denver facility. 
rst flight is to be made in January or 
bruary from the Atlantic Missile 
nge 


\erojet-General Corp. builds the en- 


zines for the Titan 2 vehicle. Thev are 


led by a storable hypergolic mixture 
hvdrazine and 50% unsvm- 
trical dimethylhvdrazine. Oxidizer is 
rogen tetroxide. 


50% 








Aerospace Industry Supports Tariff Plea 


By George C. Wilson 


Washington—Large segment of the 
aerospace industry stands ready to sup- 
port President Kennedy’s drive to obtain 
extraordinary powers from Congress 
to meet the economic challenge of 
Europe’s Common Market. 

The President early next year will 
seck what he calls ‘“‘a new and _ bold 
instrument of American trade policy” 
rather than just anothér extension of 
the Reciprocal Trade Agreements Act, 
which expires next June 30. He wants 
authority to reduce U.S. duties on for- 
eign aeronautical and other products in 
the hope that the Common Market area 
will take similar steps rather than build 
a high tariff wall around itself. 

The President looks upon the Com- 
mon Market as “an historic meeting 
of need and opportunity. If, however, 
the U.S. is to enjov this opportunity 
it must have the means to persuade the 
Common Market to reduce external 
tariffs to a level which permits our 
products to enter on a truly competi- 
tive basis,” he said. 

Although the legislation is still in 
the drafting stage, President Kennedy 
is expected to ask Congress for a five- 
vear trade law that would give him 
authority to lower U.S. tariffs by as 
much as 50% and eliminate duties alto- 
gether on some products. 

The 1958 act gave him authority to 
reduce tariffs by as much as 20% over 
a four-year period. Right now the U.S. 
imposes a duty of 12.5% on aircraft 
and aeronautical products coming into 
this country from the free world. Duty 
is 30% for such products coming from 
Communist countrics. 

The Aerospace Industries Assn. has 
supported the Common Market’s forma- 
tion and is now encouraging the U.S. 
government to achieve a close affiliation 
with the area. “We’ve got to go in 
there even if it hurts,” I. H. Taylor, 
AIA export director, told AviaTIONn 
WeEK. “We’ve encouraged the whole 
Common Market in the past and now 
we've got to have a close association 
with it on the best basis we can get.” 
Taylor said AIA believes the ideal ar- 
rangement would provide for identical 
tariffs on aeronautical products in the 
U.S. and the Common Market. 

AIA is especially anxious to increase 
the export of helicopters and light and 
medium weight aircraft. The associa- 
tion, in a formal statement filed with 
U.S. officials now negotiating reciprocal 
trade agreements, said “exports of these 
utility airplanes to West Europe have 
been insignificant due to high tariffs 
and rather complex import restrictions. 
The fact that some of the larger trans- 


28 


port aircraft are delivered to airlines 
which are partially or entirely owned by 
foreign governments, and, therefore, 
really not burdened by import duties, 
does not significantly affect our indus- 
try’s over-all need for adjustments of 
tariff rates and import quotas.” AIA 
urged that tariffs ‘“‘on all types of air- 
craft be lowered, especially in the Com- 
mon Market area.”’ 

The Common Market — formally 
called the European Economic Com- 
munity—includes Belgium, The Nether- 
lands, Luxembourg, France, Italy and 
West Germany. Great Britain has ap- 
plied for membership in the organiza- 
tion and is expected to be a member 
bv Jan. 1, 1963. Great Britain has been 
in a rival trading bloc, European Free 
Trade Assn., which includes Austria, 
Denmark, Norway, Portugal, Sweden 
and Switzerland. These countries are 
expected to follow Great Britain’s lead 
and join the Common Market. 


Present Duties 


Within the existing Common Mar- 
ket, duties imposed on aircraft imported 
from the U.S. range from 3.4% to 
19%, depending on the country and 
the weight of the aircraft. But the Com- 
mon Market agreement calls for uniform 
tariffs ranging from 12 to 15% to take 
effect once the market is fully opera- 
tional, probably about 1970. But in 
the meantime, the Common Market 
countries plan to suspend some of these 
tariffs and reduce othcrs. 

As things stand now, Commerce De- 
partment specialists see the Common 
Market as a boon to the U.S. aerospace 
industry rather than a threat. They con- 
tend the U.S., because of its advanced 
technology, can continue to compete 
successfully and will increase its sales to 
the European market if tariffs are re- 
duced and the predicted prosperity of 





Titan 3 Office 

Titan 3 program office has been estab- 
lished at Aerospace Corp., and will be 
headed by Dr. D. A. Dooley, who has 
been director of spacecraft sciences in 
the company’s Systems Research and 
Planning Division. His new title will be 
group leader for space launching sys- 
tems. 

The work statement for the project 
has been completed by Aerospace, and is 
being held pending approval by the De- 
fense Department. Aerospace’s Dyna- 
Soar booster program office, which dealt 
with use of Titan 2, probably will be 
dissolved and it is likely that Titan 3 may 
become the launcher for the Dyna-Soar 
glider. 











the Common Market countries occurs. 

“We think the U.S. would be better 
off if aircraft are produced where it is 
most economical to produce them,” said 
Clarence S. Siegel, director of the Euro- 
pean Division of the Commerce Depart- 
ment’s Foreign Trade Bureau. An im- 
portant question, he said, is whether a 
satisfactory relationship between the 
Common Market and the U.S. can be 
achieved ‘‘fast enough to keep an un- 
economical [aviation] industry from de- 
veloping” in Western Europe. 

The current aviation export-import 
balance is tipped sharply in favor of the 
U.S. The following Commerce Depart- 
ment aviation figures show U.S. sales to 
and purchases from Common Market 
countries and Great- Britain in 1960. 
Military aircraft are excluded since thev 
are bought under special arrangements. 

U.S U.S. 
Exports Imports 
(In Thousands) 
Luxembourg...$ 21,700 $ 5 
57,100 
95,500 S04 
30,900 104 
17.600 18 
87,900 27,456 


$28,413 


Belgium, 
Netherlands 
France 

West Germany 
Italy 


Great Britain 


Total $310,700 


France’s aeronautical exports to the 
U.S. totaled $24,143,000 for the first 
nine months of 1961, largelv because of 
the sales of Sud Aviation Caravelles. 

In addition to seeking broad _ tariff 
powers, President Kennedy will renew 
his efforts to climinate some of the tax 
concessions cnjoved by U.S. industries 
which locate plants in Western Europe. 
A revampment of depreciation rules 
also is underway by the Treasury De- 
partment (AW Dec. 11, p. 37). 

Industrv’s responsibilities in main- 
taining a vigorous U.S. economy are, 
President Kennedy said: “be competi- 
tive, through lower costs and prices and 
better products and productivity; and 
be export-minded.” 

“If American businessmen cannot 
increase or even maintain their exports 
to the Common Market,” the President 
said, “thev will surely step up their in- 
vestments in new  American-owned 
plants behind those tariff walls so they 
can compete on an equal basis, thereby 
taking capital away from us as well as 
jobs from our shores and worsening still 
further our balance of payments posi- 
tion. 

President Kennedy’s request for in- 
creased tariff authority will be = con- 
sidered first by the House Wavs and 
Means Committee and then by the Sen- 
ate Finance Committee. Lobbving 
already is intense on both sides, with 
Administration supporters pitted against 
protectionists who argue that further 
tariff reductions will lead to more U.S. 
unemployment. 
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Nike Zeus Funds 


Washington—Administration will seek 
approximately $140 million in Fiscal 
1963 budget for pre-production of com- 
ponents for the Nike Zeus anti-ICBM 
missile system. The amount is approxi- 
mately the same as Congress appropriated 
for Fiscal 1960, but which the Eisen- 
hower Administration withheld because 
of technical doubts about the Zeus pro- 
gram’s feasibility (AW Feb. 8, 1960, 
p. 32). 

The crucial decision on the Nike Zeus 
program’s future must be faced a year 
from now when the Administration must 
determine whether to request a full-scale 
production commitment. By then, the 
Army expects to have completed its 
Zeus intercept tests in the Pacific. Suc- 
cessful tests are expected to generate 
strong pressure for Zeus production, al- 
though opponents have never doubted 
its ability to destroy a single warhead 
but have questioned its ability to discrim- 
inate between warheads and decoys and 
Zeus’ vulnerability to saturation at- 
tacks. 

Most serious competitor to Zeus will 
be the Advanced Research Project Agen- 
cy’s Arpat (ARPA-Terminal) defense con- 
cept currently under study by Raytheon, 
Lincoln Laboratory and other support- 
ing contractors. 

The Ballistic Missile Boost Intercept 
(Bambi) concept has been largely ruled 
out by Defense officials because of its 
extremely high cost of implementation. 











AF Graduates First 
Space Pilot Class 


Air Force last week graduated the first 
class from its new aerospace research 
pilot’s course at the Air Force Flight 
Test Center, Edwards AI'B, Calif. 

The five-man class began courses last 
June but future classes will attend the 
post graduate school for test pilots for 
eight months. Graduates are Majors 
Thomas V. McElmurray, Robert S. 
Buchanan and Frank Borman; Capt. 
James A. McDivitt, and William G. 
Schweikard, a civilian flight engineer. 
All but Capt. McDivitt will remain as 
instructors. He will return to duties as 
a test pilot engineer at Air Force Flight 
Test Center. 

Brig. Gen. Irving L. Branch, AF I'TC 
commander, said the school will train a 
pool of men to fill the expected “great 
need for a large number” of pilots for 
“suborbital, orbital and finally crew 
space flight” beyond the X-15 rocket 
research aircraft project. Pilots are not 
being trained for specific projects but 
“may be space pilots, engineers or man- 
agers, or project officers of acrospace 
projects,” Gen. Branch said. 


Project Cambridge F lash Flares 
Photographed Over Pacific Ocean 


Flash flares carried to an a'titude of 
1,361 mi. by a Space-General Astrobec 
1500 two-stage rocket in USAF’s Proj- 
ect Cambridge, to triangulate the exact 
geodetic position of Hawaii, were suc 
cessfully sighted at 521 sec., 941 sec., 
and 1,361 sec. after launch. 

Pacific Missile Range, providing sup- 
port for the project, took the oppor 
tunity to use the Cambridge lights as 
precise time and position references for 
other experiments. 

Seven-flash flares were ejected from 
the 90-lb. payload capsule at an alti 
tude of 920 mi. as the final stage rocket 
ascended, at the 1,361 mi. apogee, and 
at an altitude of 900 mi. as the capsul« 
descended. Tracking cameras took bear 
ings on the flash charges from stations 
at Sitka, Alaska, Seattle, San Francisco 
San Diego, and the islands of Oahu and 
Hawaii. The experiment was postponed 
twice because of overcast skies neat 
Hawaii. An earlier attempt last August 
failed because of a malfunction of the 
booster rocket. 

Project Cambridge is named after the 
USAF Cambridge Research Laboratorn 
which is conducting the experiment. 
The six stcllar geodetic cameras photo 
graphed the flashes made bv the threc 
cartridges against backgrounds of stars 
which will aid data reduction teams in 
obtaining precise lines of bearing and 
elevation. The 62-million candlepower 
flares are visible at distances up to 8,000 
mi. under good conditions. Each flash 


has a duration of 12.2 milleseconds. 


Many independent observatories in the 
stern United States attempted to 
yhotograph the flares. 

lhe Cambridge launch vehicle was a 

stage, 32-ft-long Astrobee 1500 

hich consists of a 57,000.-lb-thrust 
\crojet Junior assisted at launch by a 

of side-mounted Thiokol Recruit 
ckets, each adding 35,000 Ib. thrust 
1.5 sec. Burning time of the main 
ster is 28 sec. The Aerojet Alcor 
md stage produces 8,000 Tb. thrust 
30 sec. 

Launch was conducted by the Launcl 
Division of Pacific Missile Range. 
PMR also took advantage of Project 

mbridge to experiment with a combi- 

tion of the rocket flare triangulation 

hnique and underwater acoustic 

thods for oceanographic mapping. 
side experiment also measured the 

ed of sound in water as a check on 
theoretically predicted speed. It is 

ped that this will improve the accu- 
of nose cone impact location by 
Pacific Missile Range acoustic mis- 
mpact locator stations. 

The PMR _ recovery ship, USNS 

Tracker located between Ilawaii 
the mainland photographed the 
ibridge flares with a gvro-stabilized 
ra to determine its position accu- 
ind simultaneously detonated 
charges at a prearranged depth. 
flares gave missile impact locator 
tions a precise time mark from which 
measure the time in transit of the 
rwater sound, 


Bristol Siddeley BS.100 Lift Engine Details 


First view of the Bristol Siddeley BS.100 swiveling nozzle lift/thrust engine shows a gencral 


resemblance to configuration of the BS.53 Pegasus, its predecessor. 


Engine is reported to 


be about the same size as the BS.53. Bristol Siddeley designed the engine to produce 
38,000 Ib. thrust. The engine, a company-funded project, has not yet been built. Note 
extension between forward and aft nozzles, which could be used to conduct cooling air 


to the aft nozzle. 
entry (AW Nov. 27, 
P.1127 VTOL fighter prototype. 
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Engine is designed to power the Republic-Fokker Alliance VTOL 
p- 28) and the Hawker Siddeley P.1150, a follow-on to the present 
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UNITED TECHNOLOGY CORP. technicians make final nozzle adjustments on 96-in.-dia, solid rocket which was successfully fired. Segmented 
rocket motor developed 425,000-Ib. thrust for a burning time of 78-81 sec. The 70-ton rocket motor was fired nose down. 


Solid 96-in.-dia. Rocket Static Test Fired 


By Irving Stone 


Morgan Hill, Calif.—Flightweight 
prototype configuration of a 96-in.-dia., 
43-ft.long, conically segmented solid- 
propellant rocket motor—developing ap- 
proximately 425,000 lb. thrust for a 
burning time of 78-81 sec.—was fired in 
1 nose-down position on a_ vertical, 
static-test stand by United Technology 
Corp., a subsidiary of United Aircraft 
Corp., at its development center here. 

Performing according to predictions, 
the motor was ignited at the split-sec- 
ond of the pre-announced firing time, 
after a 30-min. countdown to check out 
major functions in 125 channels of in- 
formation for returning data on pro- 
pulsion parameters. 

Test was a demonstration to Air 
Force officials of United Technology's 
development capability in relation to the 
upcoming Air Force competition to be 
held for development of a 120-in.-dia. 
rocket motor, expected to be used for a 
variety of space booster applications 
(AW Dec. 11, p. 26). 
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Test motor, designated P-1-2, was 
developed with United Technology 
funds, but the firing was funded by the 
Air l’orce under contract 04/611 /-7450 
with 6593rd Test Group (develop- 
ment), Edwards AIB, functioning un- 
der Air Force Svstems Command's 
Space Systems Division. The P-1-2 con- 
figuration was twice the size of the 
P-] configuration fired by United Tech- 
1961, under con 


nology on Aug. 5, 
Aeronautics and 


tract with National 
Space Administration. 
Little information was revealed by 
company officials on the specific char 
icteristics of the P-1l-2 rocket motor 
configuration, the first of this size to 
be developed or fired by the firm. 
AVIATION Week did, however, learn 
that 
e Mass ratio of the motor was slightly 
under 0.90, a high value. Propellant 
load was approximately 132,000 Ib.— 
contained in two center sections and 
two end-closure caps 
e Motor case, rolled and welded steel, 
was designed by United Technology 


and fabricated by United Aircraft 
Corp.’s Pratt & Whitney Aircraft Divi- 
$10n. 

e Nozzle, considered an optimum sea 
level design, was about 6 ft. long, largest 
diameter was approximately 5 ft., ex- 
pansion ratio was approximately 7 to 1. 
Built by California-General, San Diego, 
nozzle’s exit cone had a steel outer- 
jacket insulated with a_glass-phenolic 
liner downstream of the throat, which 
was composed of a three-segment re 
fractorv carbon matcrial, and designed 
so that it may be scaled easilv for sub- 
stantially larger nozzle sizes. 

e Taper of the conical configuration 
from the maximum diameter of 96 in. 
was verv slight, probably not more than 
1.5 deg. half-angle. 

e Propellant web exceeded 2 ft., prob- 
ably the thickest grain ever cast. In- 
dications are that the slump (flow of 
the propellant) was practically neglig- 
ible in an eight-month period. 

e Core was a true circular cross-section, 
chosen for minimum stress concentra- 
tion. Trend has been toward this core 
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configuration, and it is likely that it 
will be followed in future rocket motor 
designs, considering the success of this 
United Technology firing. 

e Propellant was identified only as a 
“high-performance rubber-base com- 
pound,” but it is known in the industry 
that United Technology is working 
with, and probably used for this firing 
a rubber-base polybutadiene acryloni- 
trile (PBAN) fuel plus ammonium per- 
chlorate as an oxidizer. Propellant prob- 
ably contained an aluminum powder, 
to raise specific impulse, a common 
practice in the industry, and used in the 
solid propellant of the Minuteman 
ICBM. A chemical additive probably 
also was used to control burning rate. 

e Specific impulse of the fuel also was 
not revealed, but safe conjecture is that 
a value of 245 sec. was obtained. In- 
formation is that the firm has been 
getting this value consistently in tests. 
e Chamber pressure, also not revealed, 
probably would fall somewhere between 
500 and 750 psi. at sea level for a motor 
of this type and size. 

elgniter was a United Technology- 
designed small rocket motor, adapted 
specially for this firing. 

e Thrust vector control by fluid injec- 
tion probably was used, since reasonable 
results are difficult to obtain in small- 
scale laboratory firings, although UTC 
officials would not comment on whether 
thrust vector control was used in this 
particular firing. 

Thrust vector control research is con- 
sidered of prime importance in the de- 
velopment of large  solid-propellant 
boosters, such as the 96-in.-dia. unit 
fired here and those of larger size con- 
templated under the 120-in., 156-in. 
and 240-in. rocket motors envisioned in 
the future for Air Force and NASA use, 
respectively. 

Thrust vector control investigation is 
included in the applied research con- 
tracts which have just been negotiated 
by Aerojet-General, Lockheed Propul- 
sion Co. and United Technology with 


the 6593rd Test Group (Development), 
Edwards AFB (AW Dec. 11, p. 26). 

Propulsion companies are investigat- 
ing both Freon (an inert gas) and nitro- 
gen tetroxide for thrust vector control. 
Use of nitrogen tetroxide is considered 
more promising because it affords an 
opportunity to obtain a substantial ad- 
ditional thrust in the vector, by reaction 
of the nitrogen tetroxide with free hy- 
drogen in the exhaust stream. 

Industry estimates are that perhaps 
5% of the rocket motor total thrust 
may be obtained with thrust vector 
control, a sizable input for an auxiliary 
system, the prime function of which is 
to divert the vector. 


Post Firing Appearance 


Within a reasonable time following 
the firing, the motor case was cool to 
the touch, indicating that the interior 
surface of the steel shell also was cool, 
or the heat would have soaked through 
to the outside. External paint also was 
intact. Segment joints were cooler than 
the case, since there was more insula- 
tion in these areas. No movement of 
the joints was indicated upon ignition, 
and following the firing there was no 
evidence of joint separation. 

Actual mixing time for the 96-in.-dia. 
rocket motor propellant took slightly 
less than three days. Assembly time 
for the motor consumed about three- 
and-a-half days. The large in-ground 
oven, which can accommodate a 20 x 
50-ft.length rocket motor case pulls 
a vacuum down to 5 or 6 min. of mcr- 
cury for removal of trapped air in the 
propellant and to produce a dense 
grain. This large oven will handle up 
to 250,000 Ib. of propellant in a 
single charge. Two other smaller ovens, 
14 x 30 ft., have propellant capacities 
up to 100,000 Ib. 

Life of propellant formulations de- 
veloped by United Technology is re- 
ported to be five to seven years, retain 
ing about 97% of original properties, 
without environmental control. 





next few weeks. 


parameters. 





Scout Motor Development Problems 


Washington—Series of problems in development of the advanced fourth stage Scout 
motor has caused the National Aeronautics and Space Administration to seek a second 
research and development source for the motor, designated X-258. 

Hercules-Allegany Ballistics Laboratory, which has the contract for both third 
and fourth stages of standard and advanced Scout vehicles, said the problems are 
normal to advanced propulsion packages, and solutions are anticipated within the 
Neither Hercules nor NASA would detail the difficulties, but NASA 
said prospective bidders are being advised that the second contract may not be ful- 
filled if Hercules overcomes the troubles. 

Hercules said the new motor already has demonstrated its principal performance 


The X-258 is to have a 28-sec. burning time and a thrust of 5,000 Ib. 
replace the X-248 Altair, which has a 38-sec. burning time and 3,100-Ib. thrust. 
NASA’s Langley Research Center issued a request for bids, due Dec. 15, for research 
and development on three configurations of an improved Scout fourth stage. 
three configurations are for various payload envelope shapes. 


It will 


The 
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New Power Source 
For Space Is Shown 


New type of exotic electric power 
urce, an electro-hydrodynamic con- 
rter which shows promise as a high- 
voltage, high-power source for possible 
pace vehicle use, has been successfully 
demonstrated by General Electric’s Mis- 
ind Space Vehicle Department. 
Although the principles of electro- 
hydrodynamics (EHD) are not new, GFE. 
says it believes it is the first to operate 
unit which produces more electricity 
than it consumes. The present experi- 
mental model has produced 1.4 milli- 
watts at 170 volts while requiring only 
0.1 milliwatt excitation from an outside 
power source, GE says. 
The new EHD converter bears some 
mblance to the magneto-hydrody- 
namic (MHD) converters under devel- 
opment by Avco, GE and others. Both 
types are expected to produce extremely 
high power levels, possibly in the mega- 
tt range, with a high ratio of output 
to weight. 
(he MHD converter uses a plasma 
ing through a magnetic field to gen- 
te electricity somewhat in the man- 
ner of a conventional generator, with 
the plasma serving as the conductor. 
The new EHD unit’s operation more 
loselv resembles a vacuum tube. In 
the GE device, a stream of compressed 
invected through a corona ring 
itaining a probe. A voltage is applied 
s probe and ring sufficient to cause 
to ionize as it passes through 
ring 
resulting electrons are drawn off 
irea of the corona field while 
positively-charged ions are pushed 
1 stream by neutral atoms of air to a 
ting grid. The corona ring is elec- 
lv connected to the collecting ring 
ugh the outside load, so that as the 
trons move from the ring to the 
ting grid to recombine with the 
ions, they produce an electrical 
nt through the load. 
the present experimental model 
paration between corona (ioniza- 
and collecting grid is several 
rs, according to John Smith, 
the project engineers at Phila- 
[he company is reluctant to 
what power outputs and _ efh- 
; mav be achieved, but theory in- 
that an output of 20 kilowatts 
be obtained with an ionization 
1 of about one square meter. 
output voltage 1S proportional to 
stance between the two electrodes, 
nsity of the ionized particles and 
resistance of the load. Present 
indicates that voltages in the 
It range can be obtained, suggest- 
that the new EHD converter might 
ful for powering ion engines in 
ehicles. 


l 
+ 
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U.S., USSR Agree on Space, Disarmament 


By George Alexander 
United Nations, N. Y.—United 


States and the Soviet Union reached 
agreement last week on two critical 
areas—disarmament and the peaceful 
uses of space—as they joined in_ the 
sponsorship of two resolutions on these 
subjects presented to the United Na- 
tions. 

In presenting the draft re solution on 
disarmament to the UN’s Political and 
Security Committee, the U. S. and 
USSR called for a new Disarmament 
Committee composed of 18 nations 
that would undertake, as a matter of 
the utmost urgency, negotiations lead- 
ing toward general and complete dis- 
armament. 

The negotiations are to be 
upon the principles of disarmament 
agreed to by the U. S. and the Soviets 
in a joint letter addressed to the presi- 
dent of the UN’s General Assembly 
last September: 

e Disarmament is to be general and 
complete, and reliable procedures arc 
to be established for the peaceful sct- 
tlement of international disputes. War 
is not to be an instrument of resolving 
international problems. 

e Only non-nuclear armaments, forces, 
facilities and establishments shall be 
allowed for preservation of internal or- 
der and the personal security of citizens. 
Each state will provide an agreed-upon 
levy of troops for a UN peace force. 

e Armed forces are to be disbanded, as 
well as military establishments and 
bases. Production of arms is to cease 
and the means of production converted 
to peaceful uses. All nuclear, chemical, 
bacteriological and other weapons of 
mass destruction are to be destroyed 
and their production halted. All weap- 
ons delivery systems are to be scrapped, 
mulitary training discontinued and mili- 
tary expenditures are to be stopped. 

¢ Disarmament should proceed in se- 
quential stages, with each stage carried 


based 





Hammarskjold Probe 
United Nations, N. Y.—Five-man com- 
mission has been named by the presi- 


dent of the United Nations General 
Assembly to investigate the circumstances 
surrounding former UN Secretary-Gen- 
eral Dag Hammarskjold’s death Sept. 18. 
Hammarskjold, along with 12 other 
UN employes, died when his DC-6B 
crashed in Northern Rhodesia. 
Commission members include Justice 
Samuel B. Jones, Sierra Leone; Dr. Raul 
A. Quijano, Argentina; Justice Alfred E. 
Sandstrom, Sweden; Rishikesh Shaha, 
Nepal and Nikola Srzentic, Yugoslavia. 
They will select a chairman next week. 
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out within specified time limits. 

e International control should be exer- 
cised over the process of disarming by 
the strict and effective authority of an 
international disarmament organization. 

Ambassador Adlai Stevenson, U. S. 
representative to the UN, said that the 
negotiations called for by the joint 
resolution were of extreme importance 
and that “to the extent to which they 
are successful, mankind will be relieved 
of the danger of war which now over- 
shadows all peoples and all countries. 
The delegation of the United 
States and the USSR have worked to- 
gether intensively to produce the reso- 
lution which is now before vou.” 

The 18 nations proposed for the 
new Disarmament Committee include 
the 10 countries of the former dis- 
armament group—five Western and five 
Communist—and eight neutrals: 

e Western nations are the U. S., United 
Kingdom, Canada, France and Italy. 
e Communist states are the USSR, 
Bulgaria, Czechoslovakia, Poland and 
Rumania. 

e Neutral countries are Brazil, Mexico, 
Ethiopia, Nigeria, Burma, India, United 
Arab Republic and Sweden. 

This new committee was asked by 
the joint U.S.-USSR_ resolution to 
report on any disarmament agreement 
as soon as it has been reached but in 
any event to submit a progress report 
no later than June 1, 1962. 

After the resolution had been ap- 
proved by unanimous vote of the Po- 
litical Committee, Soviet Representa- 
tive Valerian A. Zorin arose to interject 
a warning to the Western powers that 
if they failed to agree to the Soviets’ 
latest nuclear test ban proposals, “the 
Soviet government would be compelled 
to take the decision to conduct nuclear 
weapon tests in the Sovict Union so 
as to keep the defense capacity of the 
country at an always adequate level.” 

The Soviet representative’s remarks 
brought sharp and prompt rejoinders 
from the U. S. and British delegations; 
the committee chairman, Dr. Mario 
Amadeo, of Argentina, rebuked Zorin 
for introducing a statement not in line 
with the committee’s present subject. 

The U. S. and the Soviet Union also 
found themselves in agreement earlier 
in the week as they joined the other 22 
nations of the UN’s Committee on 
the Peaceful Uses of Outer Space in 
presenting a draft resolution that would 
provide a basis for international cooper- 
ation in the exploration of space. 

The U.S. and USSR, which have dis- 
agreed for almost two years over pro- 
cedures to be followed by the space 
committee in its work (AW Dec. 4, 
p. 29), declared that they had reached 
agreement through a week-long series 


of consultations on the draft resolution. 
The resolution was a slightly modified 
version of a draft presented the previous 
week to the UN Political and Security 
Committee by the U. S., Australia, 
Canada and Italy. 

Neither the U. S. nor the Soviet mis- 
sions would divulge the details of their 
agreement, but some UN observers be- 
lieved that cach had yielded ground 
on their previous positions—the U. S. 
had maintained that committee deci- 
sions be reached by majority vote of 
the members, as other UN committees 
operate, and the USSR had insisted that 
decisions be reached through unanimity 
of the committee members, The U. S. 
had contended that the Soviet demand 
for unanimity was tantamount to veto 
power. 

Soviets now are understood to be less 
insistent on unanimity for several pos- 
sible reasons: 

e Most matters arising before the com- 
mittee are expected to be of such a non- 
controversial nature that all nations, 
Western or Communist, would support 
them unanimously. The USSR was said 
to have found little backing from other 
nations on the space committee for its 
stand on unanimity. 

e To draw attention away from their re- 
cent scries of nuclear tests and give 
added emphasis to their claim of being 
the leading proponent of peace. 

e To create a favorable atmosphere 
within the UN for their forthcoming 
proposals on nuclear test ban and dis- 
armament questions. The feeling among 
some UN observers is that the Soviets 
are willing to lose a battle in the space 
committee to win the war on these latter 
two matters. 

The 24-nation draft resolution, which 
was approved unanimously by the Poli- 
tical Committee—to which the space 
commiuttce reports—incorporated the 
following points: 

e International law, including the UN 
Charter, applies to outer space and 
celestial bodies, Space is free for explo- 





Comsat Launch Plans 

Washington—National Aeronautics and 
Space Administration last week released 
the schedule for 10 experimental com- 
munications satellite launchings. The 
timetable is: 

Second quarter, 1962—American Tele- 
phone & Telegraph Co. Telstar, followed 
by a NASA-Radio Corp. of America Re- 
lay satellite. 

Third quarter, 1962—Relay. 

Fourth quarter, 1962—Relay, followed 
by Telstar, NASA-Hughes Aircraft Co. 
Syncom, and another Telstar launch. 

First quarter, 1963—Relay, Syncom. 

Second quarter, 1963—Syncom. 
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ration and use by all nations in accord- 
ance with international law and celes- 
tial bodies are not subject to national 
appropriation by claim of sovereignty. 
e Data on space vehicles placed in orbit 
or launched on deep probes will be 
furnished promptly to the Committee 
on the Peaceful Uses of Outer Space 
for registration. The UN Secretary-Gen- 
eral is requested to maintain “a public 
registry” of the information provided. 
In the original four-power (U.S., Aus- 
tralia, Canada and Italy) draft, the data 
would have been forwarded to the Sec- 
retary-General. 

e Early and comprehensive study of 
measures to advance the state of atmo- 
spheric science and technology so as to 
provide greater knowledge of forces af- 
fecting climates and the possibility of 
large-scale weather modification. Work- 
ing through the UN’s World Meteor- 
ological Organization, the space commit- 
tee hopes to develop existent weather 
forecasting capabilities and help nations 
make more effective use of these capa- 
bilities through regional meteorological 
centers. 

e Satellite communications, on a global 
and non-discriminatory basis, is to be 
pursued through the agency of the In- 
ternational Telecommunications Union 
(ITU), with the ITU at its 1963 meet- 
ing requested to make allocations of 
radio frequency bands for space com- 
munications activities. The space com- 


mittee also will ask the Expanded Pro- 
gram of Technical Assistance and the 
UN Special Fund, in cooperation with 


the ITU, to assist nations in a survey 
of their communications requirements 
and the development of domestic facil- 
ities necessary for active participation in 
such a space communications system. 

On the last two points, the 24-nation 
draft differed from the four-power reso- 
lution in the substitution of the World 
Meteorological Organization and_ the 
International l'clecommunications 
Union for the Secretary-General. Am- 
bassador Charles W. Yost, U.S. Deputy 
permanent representatiy ec, said that 
these changes were made “at the sug- 
gestion of a number of delegations 
which considered that studies of the 
technical nature envisaged should most 
appropriately be under the direction of 
the specialized agencies involved.” 


New Members 


The 24-nation resolution also called 
for the addition of Chad, Ghana, Mon- 
golia and Sierra Leone to the space 
committee. Ghana declined the invita- 
tion and Morocco was substituted in its 
place. The original four-nation draft had 
called only for the addition of Chad and 
Nigeria. 

The revised draft called upon the 
space committee to meet not later than 
Mar. 31, 1962, to carry out its original 
mandate, to consider the activities pro- 


posed in this resolution and to study 
and report to the General Assembly on 
the legal problems which might arise 
from the exploration and use of outer 
space. 

Both resolutions were expected to be 
forwarded to the UN’s General Assem 
blv either late last week or early this 
week, where approval of both was pr 
dicted by UN observers. The Political 
Committee is a committee of the whole, 
and the nations who vote in this group 
are the same nations that will vote on 
the drafts in the UN’s General Assem- 
bly. 


Nuclear Tests Were 
Profitable to Soviets 


Washington—Sovict Russia’s 
series of about 50 nuclear explosions in 
the atmosphere involved considerabl 
cleaner devices than expected and 
represented ‘‘substantial progress,”” pat 
ticularly in improving § vield-to-weight 
ratios of weapons in the megaton range, 
the U.S. Atomic Energy Commission 
said. 

Meanwhile, Sovict Premier Nikita 
Khrushchev said in Moscow that Russia 
has “bombs stronger than 100 mega 
tons,” and added: “We placed Gagarin 
and Titov in space and we can replac« 
them with other loads that can _ be 
directed to any place on earth.” 

AEC said the fission yield in compati- 
son to total vield of some of the larg« 
weapons in the series “is lower than 
achieved in their previous tests. Of 
special interest is the small fission vield 
of the 55-60 megaton test conducted 
on Oct. 30.” 

Total fission yield for the series is 
estimated at about 25 megatons out of 
a total vield of about 120 megatons, 
AEC said. This probably means that 
fission triggers for bombs and warheads 
that gain most of their vield from the 
fusion reaction have been decreased 
In previous U.S. and Soviet tests, ap 
proximately 50% of the total force came 
from the fission reaction. This also 
means the Soviet series will produc 
far less fallout next spring than had 
been predicted before 

Significance of the Soviet develop 
ments to the security of the U.S. is 
still being evaluated, AEC said. But it 
said there is ‘no reason to believe that 
the balance of nuclear power has been 
changed to favor the Soviet Union. This 
balance depends not only on nuclear 
technology but also on numbers of 
weapons available and effective systems 
of delivery,” AEC said. 

The U.S. last week exploded a low 
yield (less than one megaton) device 
underground. It was the sixth explosion 
announced since the U.S. resumed 
tests two weeks after the Russian series 
began on Sept. 1. 


recent 
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Contract Is Awarded 
a | e 
For Michoud Service 
Washington—Mason-Rust Co., a 
bination of two firms, has been 
irded the housekeeping contract for 
Michoud Operations facility near 
New Orleans, La., where three large 
iicle stages will be produced for the 
National Acronautics and Space Ad- 
nistration. Estimated annual cost for 
supporting services contract is $1.25 
on 
Parent organizations of the combine 
Rust Engineering Co. of Pittsburgh, 
ind Mason and Hanger-Silas Ma- 
1 Co. of Lexington, Ky. Mason-Rust 
provide transportation, security, 
protection, photo, medical, food, 
nmunications, custodial, plant main- 
ince and repair, engineering, messen- 
mail, refuse disposal, printing and 
tv services for the three separate 
uction contractors which will oc- 
the plant. 
NASA was expected to announce the 
ner of the Saturn S-1B contract late 
t week, and the Rift nuclear stage 
tractor will be chosen early next 
hese two contractors will occupy 
Michoud with Chrysler Corp., which 
n the Saturn S-1 contract. 


NATO Hawk Output 

To Begin Next July 
Paris—Production of Army-Ravtheon 

[awk air defense missile by West Euro- 


n NATO-sponsored combine now is 
ted to get under way in July of next 


‘ 


New production schedule represents 
ypage of some nine months. Program - 
sently involves expenditures of over 

) million, most of which is being 

t up by European NATO countries 
ved: Belgium, France, Germany, 
ind Holland. 
NATO Hawk program currently in- 
26 Hawk battalions. Based on 
bable cost of $20 million per bat- 
n, over-all program will amount to 
million. All but two of the bat- 
ns will be built by European com- 
Societe Europenne de Teleguid- 
STEL). Two battalions will be 
nbled this spring in Europe out of 
U.S. supplied kits. 

Breakdown of national involvement 
s follows: West Germany, nine bat- 
ns: Italy, four; France, Belgium and 
ind; three each. 

Balance of four battalions—represent- 
some $80 million in hardware—will 
distributed by U.S. under military 

sistance program. U.S. financial in- 

lvement in the 22 battalions for the 
NATO countries is only $35 mil- 
n out of total cost of $440 million 


+}  ®, 
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No. 3 X-15 Is Ready 
For First Test Flight 


Los Angeles—First flight of the No. 3 
North American X-15 with a newly de- 
signed Minneapolis-Honeywell adaptive 
control system will be made as soon as 
rain-softened Rogers Drv Lake at Ed- 
wards AFB, Calif., hardens enough to 
bear the aircraft’s skid-type landing gear. 

The lake surface has been softened 
by recent rains, halting the X-15 flight 
program. If it does not dry soon, a 
captive flight aboard the Boeing B-52 
carrier aircraft mav be made to check 
X-15 systems. 

The No. 3 aircraft was partially de- 
stroved by an explosion in the propel- 
lant system June 8, 1960. It was rebuilt 
by North American and returned to the 
joint NASA-USAF-Navy project last 
September. It was never flown before 
the explosion. 

The first mission will be flown by 
NASA Test Pilot Neil Armstrong. Per- 
formance peaks will be limited to 2,400 
mph. and 75,000 ft. altitude. Because 
the mission is intended primarily as the 
first X-15 flight test with the adaptive 
control svstem (AW Nov. 20, p. 95), 
engine power will be limited to 50% of 
its 57,000-Ib. rated thrust during the 
104-sec. powered flight segment. The 
entire flight will last nine minutes. 

Except for a 250,000-ft. design alti- 
tude flight, most future high altitude 
X-15 flights will be made by the No. 3 
aircraft. It will also be used to test new 
svstems. 


RAF Orders AS-30 


Missiles From Nord 


Paris—Nord Aviation marked its first 
export order for its AS-30 air-to-ground 
missile with a $14 million order placed 
bv Royal Air Force. 

The Nord missile is a competitor of 
the Martin Bullpup. The AS-30 travels 
at supersonic speeds and can be fired 
from aircraft traveling supersonically at 
the time of launch. Body length is 11.5 
ft. and range is about seven miles. 

The AS-30 currently is being mass 
produced by Nord for French air 
force use as well as for other possible ex- 
port markets. Nord hopes to capture 
much of the European market for air- 
to-surface missiles from Martin. 





Nudets Contractor 

General Electric has been selected by 
Air Force Electronic Systems Division 
to develop new nuclear detection system 
(477L), known as Nudets, which is in- 
tended to pinpoint site of any nuclear 
detonation within the continental U. S. 
Dresser Industries will be a major subcon- 
tractor on the program. 
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PERT Contract 


Air Force Electronic Systems Division 
is seeking companies experienced in Pro- 
gram Evaluation Review Technique 
(PERT) for a short-term contract to as- 
sist it in applying PERT to some of its 
command and control system develop- 
ment programs. 











Defense Gets Protest 
On N.Y. Contract Loss 


Washington—New York’s congres- 
sional delegation last week protested 
what it called the “staggering decline” 
in the state’s share of militarv procure- 
ments, from 12.5% in the third quarter 
of 1960 to 8.1% for the same period 
this vear. 

This was a cut of $243 million, or 
40%. Air Force contracts dropped 63%. 

In a letter to Defense Secretary 
Robert S$. McNamara, the delegation’s 
steering committee, headed by Rep. 
Emanuel Celler (D.-N.Y.), declared 
that the situation “is truly shocking 
when read in relation to the statistics 
reflecting the increasingly dominant role 
played by the state of California in 
these procurements.” California’s allo- 
cation rose from 22.5% of the total in 
the third quarter of 1960 to 23.7% for 
the third quarter this vear. 

Air Force contracts of $625 million 
to California during the July-September 
period this year compared with $96.5 
million for New York. 

Although a substantial amount of 
prime procurements are subcontracted, 
the Celler committee commented, “‘it is 
not unreasonable to assume firms proxi- 
mate to the area of vast spending do 
gain and will continue to gain by a 
mere fact of proximity.” 

New York’s steadv decline in defense 
business following the Korean War was 
halted in mid-1959 after a vigorous cam- 
paign bv its congressional delegation. 
While New York’s share of defense con- 
tracts declined from 18% in 1951 to 
11% in 1959, California’s portion in- 
creased from 13% to 21%. 


News Digest 





Fred Korth, a Ft. Worth, Tex., at- 
torney and businessman, has been ap- 
pointed secretary of the Navy by Presi- 
dent Kennedy, to succeed John B. 
Connally, Jr., also of Ft. Worth, who 
will run for governor of Texas. Korth, 
52, formerly was assistant Army secre- 
tarv and served as an Air Force licuten- 
ant colonel in World War 2. 


General Dynamics Atlas 5-F flew suc- 
cessfully over the Atlantic Missile Range 
last week, ejecting a pod containing 28 


simulated nuclear fuel cores to test the 
effect of wall-thickness on the rate at 
which the cores burn on re-entry. Two 
earlier experiments have tested the ef- 
fect of configuration on re-entry heat- 
ing. Cores were designed by Martin 
Marietta Corp. for Atomic Energy Com- 
mission. Air Force Special Weapons 
Center was test coordinator. 


Elliot Mitchell has resigned as assist- 
ant director of Manned Space Flight 
Programs for Propulsion, National Aero- 
nautics and Space Administration, to be 
an independent consultant. He had 
been a Navy and NASA propulsion 


manager 19 years. 


First Minuteman facility at Vanden- 
berg AFB, Calif., has been turned over 
to the Air Force by the Army Corps of 
Engineers. Initial turnover included 
two launching silos and a launch center. 


USAF-Lockheed Discoverer 36 was 
successfully orbited with a University of 
I]linois upper atmosphere radio propaga- 
tion experiment aboard as well as the 
Oscar 1 amateur radio satellite. The 
propagation experiment payload consists 
of a 100 milliwatt transmitter sending 
on 20.005 me. and 40 me. 


Control system and ground guidance 
of Army’s Western Electric-Douglas 
Nike Zeus anti-ICBM were successfully 
tested at White Sands Missile Range 
in a launch with an inert jet-head motor 
in the final stage. The missile was 
launched from an above-ground rail- 
type launcher used in development tests 
and correctly executed maneuver com- 
mands. Also evaluated in the test were 
the missile aerodynamics, structures and 
the first two stages of propulsion. 


Civil Aeronautics Board last week 
granted Eastern Air Lines authority to 
operate the Toronto-Florida route and 
authorized Mohawk Airlines to operate 
single-plane service between Toronto 
and upstate New York cities. American 
Airlines was given permission to sus- 
pend service between Toronto and 


Buffalo. 


Last USAF-Martin Titan 1 research 
and development missile was launched 
over the Atlantic Missile Range last 
weck. Forty Titans have been fired 
from Cape Canaveral as Titan 1 test 
shots since Feb. 6, 1959. Five more 
have been launched there as Titan Ms— 
testbeds for components of the Titan 2. 
One has been fired from Vandenberg 
AFB, Calif., as a Titan 1 and one as a 
Titan M to check out Titan 2 silo. 


Brown & Root, Inc., of Houston, 
Tex., has been awarded a $1.5-million 
contract for architectural and engineer- 
ing design of NASA Manned Spacecraft 
Center near Houston. 
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CAB Plans to Expedite Merger Hearing 


National-Continental proposal will test whether— 
or to what extent—Board will foster realignments. 


By Glenn Garrison 


New York—National Airlines-Continental Airlines merger proposal is ex- 
pected to receive an expedited hearing before the Civil Aeronautics Board 
and possibly to be processed by the Board within nine months or a year. 

(he proposal, filed last week in the form of an initial agreement between 
the two carriers, calls for the merger of National into Continental, with the 
surviving corporation to be Continental. However, the name of the merged 
company will be “National-Continental Airlines, Inc.,” under the proposal. 


Strongly significant to the airline in- 
dustry in the case will be two major 
points: attitude toward mergers of the 
CAB as a whole, and whether the 
National-Continental proposal fits CAB 
criteria for merger. Board Chairman 
\lan S. Boyd has publicly encouraged 
further mergers by domestic trunklines 
as probably the best solution to the 
problem of overcompetition, though he 
made it clear he spoke for himself and 
not the entire Board. Bovd said merg- 
ers should be in the public interest, 
should leave a reasonable degree of 
competition, should result in_ better 
integrated route structures and sounder 
financial condition for the surviving 
carriers (AW Nov. 6, p. 37). 

The National-Continental proposal 
is expected to be opposed by at least 
some major carriers, and whether it 
meets the above conditions is likely to 
be a point at issue in the case. 

Boyd told Aviation WEEK the pro- 
cedures probably will be expedited in 
the case, and he estimated the time in- 
volved as possibly about nine months 
to a vear. The two carriers, in their 
merger application filed last week, said 
the application was being filed prior to 
approval by their respective boards of 
directors of a definitive agreement in 
order that preparations could be made 
for an expedited hearing. An expedited 
proceeding will be requested, thev said, 
as soon as a definitive agreement has 
been filed. 

Every: effort will be made, the car- 
riers said, to consummate a definitive 
agreement within 60 days. 

Under the proposal, G. T. Baker, 
chairman of the board of National Air- 
lines, becomes board chairman of the 
new airline. Robert F. Six, president 
of Continental, becomes president of 
the combined carrier. R. E. Wieland, 
president of National, becomes first vice 
president of the new carrier and assist- 
ant to the chairman of the board. 

Holders of National common stock, 


under the agreement, will receive 14 
shares of Continental stock for each 
share of National. 

Both carriers last week were with- 
holding further details of the probable 
final arrangement, but financial and 
airline circles were speculating about 
some questions concerning the plan: 

e Importance of Chicago-to-the-East 
route for the combined airline. Conti- 
nental has filed for route extension be- 
vond Chicago. Without this extension, 
the new carrier would have a peculiar 
gap in its route structure: It would 
flv from Chicago to the West Coast, 





Northeast Aid Cleared 


Washington—U. S. District Court of 
Appeals here, in a 2-1 decision, last week 
refused to block Hughes Tool Co. from 
granting emergency financial aid to 
Northeast Airlines to save the carrier 
from possible receivership. 

The decision may also clear the way 
for stock control of Northeast by Hughes 
Tool and an ultimate merger of the air- 
line into TWA. The case was brought 
into court by Eastern and National air- 
lines on grounds that the Civil Aero- 
nautics Board acted illegally in authoriz- 
ing the airline to accept interim financial 
help, while the Board had not deter- 
mined whether Hughes already owns 
Northeast. 

In granting Hughes authority to lend 
Northeast the money it needs to operate 
during the Florida tourist season, the 
Board noted that it assumed giving assist- 
ance to Northeast could result in control 
by Hughes Tool. During hearings pre- 
ceding the CAB decision, a Hughes Tool 
representative said that Hughes Tool 
would not be interested in extending aid 
to Northeast unless it could gain control 
of the airline. Late last week, Northeast 
and Hughes Tool were discussing a finan- 
cial aid plan. 
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from the West Coast to the Southeast 
the southern — transcontinental 
ute, and along the East Coast from 
rida to Boston, but would have no 
nnection between the Northeast and 
Midwest. With such a route exten- 
n, it would have two transcontinental 
routes. It was felt that National-Conti- 
nental Airlines would be sure to push 
for the route extension and would surely 
be strongly opposed. 
e Mixed fleet the combined carrier 
would operate. In addition to piston 
uipment, this would include Conti- 
ental Boeing 707-120s, 720s and 
Vickers Viscounts; National’s contribu- 
tion would be Douglas DC-8s and 
kheed Electras. National presently 
s turbofan DC-Ss on order. An equip- 
nt shuffle would seem to be a possi- 
lit 
e Disposition of 400,000 shares of Na- 
nal stock now held by Pan American. 
PanAm has, by CAB order, submitted 
plan which calls for disposition of this 
tock not later than July, 1964. Bureau 
Counsel of CAB has recommended 
gainst this plan however, and it seems 
likely that CAB will order PanAm to 
livest at a date considerably earlier 
than 1964. 
e Debt position of the merged carrier. 
Both have high debt ratios, and merger 
uld simply combine the obligations. 
[he new carrier will be bigger, but not 
mediately stronger financially. 
Initial stock market reaction to the 
roposal was a National gain of one 
int and a Continental loss of a frac- 
tion. This, in part, was a market at- 
mpt to bring prices of the stock in 
line with the merger terms. 
National’s creditors, according to fi- 
nancial sources, appeared more enthusi- 
istic about the plan than Continental’s, 
ind the market reaction tended to sup- 
port this pattern. 
[he multiple equipment problem of 
combined National and Continental 
uld possibly be solved by re-equipping 
with a medium- or short-range jet to 
replace the turboprops, and industry 
sales teams are alert to this possibility. 
[rade-in arrangements might be vital to 
such a transaction. National has openly 
expressed interest in the Sud Caravelle 
ind Six of Continental was one of the 
first airline presidents to show interest 
in the General Electric-engined Cara- 
velle. Six has expressed interest also in 
the BAC 111, but British Aircraft Corp. 
doesn’t regard Continental as a leading 
prospect for orders. Another contender 
could be Boeing 727 or 720B. 
General Electric at one point was 
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willing to take Electras in trade to sell 
Caravelles but may not now be so will- 
ing. Douglas and Gencral Electric plan 
to send in a sales team to the airlines 
late this month, and BAC is expected 
to make new proposals in light of the 
possible new route system. 

As far as relieving the problem of 
overcompcetition is concerned, some ob- 
servers note that a National-Continental 
merger would have limited effect. The 
two carricrs compete only over the 
Houston-West Coast segments, both 
carriers having recently been awarded 
those routes under the southern trans- 
continental route decision. 

National’s southern transcontinental 
route has enabled the airline to turn 
the corner from a recent heavy loss 
position. Inaugurated last June, it con 
nects the West Coast and eastern acro- 


space industries and projects (AW Oct. 
23, p. 38). This route would certainly 
be a prime asset to the combined airline. 

As to how the merger would improve 
the revenues of the individual carriers, 
one factor is the basic seasonal differ- 
ence between their systems. National’s 
peak is in winter and Continental’s in 
summer. For example, Continental 
flew 90,303,000 revenue passenger miles 
in Julv, 1960, and 70,727,000 in Janu- 
arv, 1961. National’s respective totals 
were 80,548,000 and 97,135,000. How- 
ever, these figures do not take in ac- 
count the southern — transcontinental 
route, which has changed the seasonal 
characteristics somewhat. But presum- 
ably the seasonally balanced route svs- 
tem of a merged carrier would permit 
more economical equipment use 

As to who would exercise dav to dav 








. 
Sayen to Quit ALPA by June 

Washington—Clarence N. Sayen, president of the Air Line Pilots Assn., bluntly 
declared last week that he will resign not later than June, 1962, and refuse any 
union effort to prolong his stay in office. 

This decision will not be reversed Sayen told 
draft is organized by a majority of the union’s 14,700 pilots. The question of who 
will succeed Sayen is to be settled at a May 29 board of directors meeting called 
after the incumbent asked to be relieved of ALPA’s presidency (AW Nov. 6, p. 38). 

Sayen said that because he “did not want to choose his own successor” and 
because he wanted to ensure an orderly transition for the next ALPA administration, 
he elected not to resign in orthodox fashion. Had Sayen stepped down prior to the 
calling of the board of directors meeting, Capt. John Carroll, the union’s first vice 
president, would have assumed the presidency automatically under ALPA’s consti- 
tution. Offices of first vice president, secretary and treasurer of ALPA, as well as its 
presidency, will be filled by elections scheduled for the May meeting. 


Aviation Week here, even if a 

















ROUTE SYSTEMS of National and Continental would, if merged, result in an airline with 13,397 unduplicated route miles. 


control of a merged airline, some ob 
servers feel the recent retirement of 
Baker as president of National is a 
clue. Baker resigned in favor of Wie- 
land, who is his nephew. 

Present combined fleet of the two 
carriers totals 76 aircraft, including four 
DC-8s, five 707-120s and 720s, 14 Elec- 
tras, 13 Viscounts, 13 DC-7s and 7Bs, 
rine DC-6s and 6Bs, six Convair 440s, 
four Lockheed 104911 Constellations, 
and eight DC-3s. 

Net worth of the two airlines is $50,- 
038,200, divided $25,046,206 National 
and $24,992,000 Continental. National 
assets of $97,405,000 and Continental’s 
$79,908,000 total $177,313,000. 

Merger would provide a total un- 
duplicated route mileage of 13,397, of 
which 6,582 represents National’s svs- 
tem and 6,815 represents Continental’s. 

National’s debt at June 30, 1961, 
totaled $52,211,852, of which $10,653,- 
846 was in bank debt due in its cur- 
rent fiscal year. Of the remaining, long- 
term debt, $30,769,231 was in notes 
payable to banks, $10,288,000 was in 
convertible subordinated debentures, 
and $500,775 was in other obligations. 
Continental’s debt as of Dec. 31, 1960 
totaled $52,643,555, of which $6,483,- 
449 was due this calendar vear and 
presumably has been paid. Total long- 
term debt for the two carriers, there- 
fore, stands at $87,718,112. 

National’s operating revenues for the 
fiscal year ending June 30, 1961 totaled 
$63,951,078. Continental’s 1960 oper- 
ating revenues totaled $61,047,583. 
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Industry Group Predicts 1961 Loss 
Of $30 Million for 11 Trunklines 


Washington—Air ‘Transport Assn. 
last week warned that the domestic 
trunkline industry may end 1961 with 
a net loss, after taxes and interest, of 
$30 million for the vear. 

I'he estimate was based on the fact 
that of the 11] trunk carriers, four air- 
lines—Eastern, Trans World, Northeast 
and National—will record losses that 
would outstrip net earnings expected 
to be shown bv the other trunks— 
American, Braniff, Continental, Delta, 
Northwest, United and Western. ‘The 
industry loss would be the highest in 
commercial aviation history. 


Earnings Slip 

Previous high loss was $20.2 million 
reported in 1947. Since 1948, when 
the loss was $4.9 million, the industry 
has shown a consistent profit, although 
last year net earnings reached a_ bare 
$1.2 million. 

Trunkline revenues in 1961 will 
reach $2 billion, according to the esti- 
mate. This represents an increase of +% 
over 1960. Operating expenses this 
vear climbed 6.1% to slightly over $2 
billion. 

Revenue passenger miles for the year 
are estimated at 29.5 billion, a 1.1% 
rise over the previous year. Coach 
trafhe accounted for 57% of the total 
in 1961, compared with 49% in 1960 
and 13% in 1959. 

Available seat miles rose bv only 
7.7% to 52.9 billion, despite the addi- 
tion of 150 turbine-powered aircraft to 
the industry. Normal capacity increase 
in the past has ranged from 12% to 
22% annually. 


Traffic Growth Decline 

The decline in revenues was attrib- 
uted by ATA President Stuart G. Tip- 
ton to the sharp decline in passenger 
trafhe growth and a substantial diver- 
s10n of passengers from first class to low- 
fare coach service. 

The number of passengers carried by 
the trunklines dropped 2.2%, while the 





Caravelle Deadline 

New York—Trans World Airlines has 
been given additional time to make a firm 
decision on whether it can go ahead with 
its order for 20 Sud Caravelle jets. The 
order, announced last September, was 
conditional on T'WA’s being able to work 
out financing for the $100-million pur- 
chase. Decision deadline was Dec. 17 
(AW Dec. 11, p. 42), but Sud has now 
extended this into 1962. Order involves 
the Caravelle 1OA model. 











total of local service passengers carried 
climbed 14.3%. The number of heli- 
copter passengers declined 9.2%, whil« 
passengers handled by U. S. flag inte 
national airlines rose 3.9%. Passenger: 
handled by Alaskan carriers remained 


about the same while the volume moved 


by intra-Hawaiian airlines dropped a 
sharp 11%. 

In the total scheduled airline indus 
trv, the number of passengers carried 
fell .17%, but revenue passenger miles 
increased 2.5%. Freight ton miles wer 
up 13%, U.S. mail ton miles rose 22‘ 
and express ton miles rose .51%. 

The entire industrv’s safetv rate for 
the 11 months ended Nov. 30 was .32 
fatalities per 100 million passenger 
miles, compared with .62 for the first 
11 months of 1960 and .86 for the en- 
tire vear of 1960. 


Jet Orders 


As of June 30, 1960, U. S. carriers 
were operating 504  turbine-powered 
transports, compared with 429 at the 
end of 1960. During the last half of 
1961, 67 turbojet or turbofan aircraft 
were scheduled for delivery. Orders 
have been announced for 60 more jets 
in 1962 and 40 in 1963. 

The ATA report said that jet revenue 
miles accounted for mor 
than 50% of the total domestic trunk 
and international passenger miles fot 
the vear ended June 30, compared with 
26% in the same period of the previous 
vear. 

Emplovment in the entire industry 
reached a total of 171,000 persons this 
year and annual industry pavroll now 
exceeds $1 billion, the ATA said. 


passenger 


. _’ + 
American Submits 
“ “ 
New Fare Formula 

Washington—American Airlines pro- 
poses to increase its revenues by reduc 
ing first class and increasing coach fares 
on long-range routes under a formula 
recently submitted to the Civil Acro- 
nautics Board. 

Meanwhile, the Board has voted to 
suspend until Mar. 14 a series of trans 
continental jet excursion fares planned 
by Trans World Airlines, Continental 
Air Lines, United Air Lines, American 
Airlines and Northwest Airlines. Board 
members also are completing a final 
study of a variety of fare proposals (AW 
Dec. 4, p. 38) and is expected to issuc 
a fare policy statement this week. 

American, describing the continuing 
shift of airline from first 


passengers 
class to coach services as “a principal 
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SAS Warning 


Washington—Opposition of U.S. flag 
carriers to foreign airline competition on 
North Atlantic routes could block any 
attempt by this country to participate in 
the European Common Market a Scan- 
dinavian Airlines System executive said 
last week. 

Warren E. Kraemer, first vice president 
of SAS, criticized what he called the 
‘pressure” tactics of U.S. international 
iirlines objecting to bilateral air agree- 
ments and U.S. interpretations of the 
Bermuda Agreement principles. 

He said that further efforts to limit 
foreign competition might also result in 
Europe being turned overnight into a 
cabotage area. This would legally prevent 
any U.S. carrier from carrying passengers 
within Europe. Kraemer said: “This is 
not to be ignored and is in the offing.” 

Kraemer termed present North Atlan- 
tic fares “ridiculous,” and called for a 
greater effort among all international car- 
riers to reduce them. Fares have not been 
reduced because of the International Air 
rransport Assn. cartel, he said. The 
industry’s present problem of excess seat 
capacity over the North Atlantic is of a 
temporary nature and could readily be 
solved by lowering fares to attract a 
higher volume of total traffic for all car- 
riers on the route, he said. 











problem for all of the industry,” said 
favors a realignment of its fares in 
this manner: 
e Reduce first-class fares about 5% and 
increase coach rates by a like amount 
to narrow the present $40 difference 
n transcontinental operations. For trips 
ceeding 1,200 mui., this difference 
hould not exceed $25, the carrier con- 
tends, since experience has shown high 
customer resistance to the present price 
differential charged for scating on the 
ime aircraft. 
e For trips of less than 1,200 mi., 
American also favors narrowing the 
price spread, but did not suggest a 
pecific amount. While there is some 
nsumer resistance to the present dif- 
ference in this area, it is not as great 
; that on transcontinental routes. The 
trline noted that per-seat-mile costs 
higher for short hauls and profit 
irgins are lower, and said that it 
loubted that first-class fares could be 
educed. 
e All fares should be published in even 
dollar amounts to simplify tariff filings 
nd lower the costs of ticket accounting 
procedures. 
e “Unproductive cut-rate plans” should 
ibandoned as illogical and incon- 
tent with suggested fare increase pro- 
posals. The airline said it favored drop- 
ying both the transcontinental excursion 
plan and the youth discount fare 





El Al Tests Group Fares as Traffic Builder 


By Cecil Brownlow 


Tel Aviv—F] Al Israel Airlines is tak- 
ing a lead in the drive for lower fares as 
the only long-range answer to the prob- 
lem faced by an expanding industry 
with an increasing number of seats to 
fill, 

In the interim FE] Al is using a group 
fare system, permitted it under a special 
International Air Transport Assn. reso- 
lution, as a short-term approach. Suc- 
cess with these group charter flights 
in filling seats that otherwise would have 
remained empty leads El Al to believe 
in the drawing power and profit poten- 
tial of moderate rates. 

In the opinion of Gen. Efraim Ben- 
Arzi, E] Al managing director and a war 
veteran of Israel’s war of independence, 
lower fares are “the only wavy to fill up 
airplanes and fight the fly-by-nights. 
Even the governments should be con- 
cerned with the marginal, on-off season 


business. It’s bad for the airlines and 
for the aviation industry as a whole.” 
He adds: 

“If the IATA members would stop 
trying to be smart all on their own... 
stop trying to get a bigger slice of pie 
for themselves and work to build a big- 
ger pie, evervone would be better off. 

“We can’t go on the way things are 
[with major boosts in seat availability 
without commensurate traffic increases]. 
We're just thrashing water.” 


No Subsidy 


Although the majoritv of the airline 
stock is government owned, Ben-Arzi 
emphasizes that there is no subsidy in- 
volved, and another official of the air- 
line says “if we can’t make money, we'll 
sink.” 

Optimistic about its own future, the 
airline is rapidly converting to an all- 
turbine operation, a_ project that may 
necessitate new equipment orders. The 











0 ‘SS “i Istanbul 


Leopoldvill 


» Eu 
== 


AFRICA 











carrier is planning extended services to 
New York and Europe in 1962, and is 
searching for new market areas to tap, 
possibly including South America. 


Major Problems 

El Al, the relatively new airline of a 
relatively new nation, must accept as a 
way of life a series of unique problems 
and self-imposed restrictions—ranging in 
scope from the dictates of religious 
canon to the binds imposed by Israel’s 
hostile neighbors—that might cow some 
of its larger competitors. These include: 
e Routes must be carefully laid out, 
sometimes at a competitive disadvan- 
tage, to avoid flights over the territories 
of its immediate neighbors, which do 
not formally recognize the existence of 
Israel, much less that of an Israeli air- 
line, and are ready to fire upon any 
intruder. 
e Religious law prohibits operation on 
the Sabbath—from sundown Friday to 
dusk on Saturday—or during high reli- 
gious holidays, a complication that effec- 
tively trims E] Al’s flying year to an 
average of 290 davs. 
¢ Demands of religion also make it 
necessary to install two separate kosher 
gallevs aboard each plane, one for dairy 
products plus the utensils and plates on 
which they are to be served and another 
for meat produce, at a cost in payload 
of about one-and-one-half tons per ait- 
craft. 
e FE] Al, as a national airline, must make 
its purchases within Israel whenever 
possible, although sometimes at a cost 
seven-to-eight times greater than what it 
would have been required to pav for the 
same item had it been purchased 
cisewhere. Currency regulations under 
which E] Al receives the official rate of 
1.80 Israeli pounds to the U. S. dollar as 
opposed to over two pounds on the 
open market also cuts into its actual 
revenue. 


Other Problems 

The range of problems extends on 
downward to such matters as recogniz- 
ing that the majority of the steward- 
ess candidates, most of whom received 
a substantial portion of their upbringing 
in the atmosphere of a pionecring new 
nation fighting for its existence or in the 


concentration camps of a Nazi Europe, 
must undergo extensive training to mect 
FE] Al standards and needs. 

This tiny nation of the Middle East 
also is well off the traditional heavy 
lanes of air travel, and outwardly the 
existence of a national airline would 
seem to be more a matter of prestige 
than of profit. 

Yet, El Al is making a respectable 
showing—a profit of about $270,000 in 
Fiscal 1960/61 as opposed to $30,000 


POLITICAL DIFFICULTIES in the Middle East between Israel and the Arab nations have 
dictated F] Al’s route structures into Africa. Since flying over Arab lands would endanger 
both El Al’s aircraft and personnel, piston service to Central and southern Africa has 
been routed through the Gulf of Aqaba, down through the Red Sea straits and then to 
Salisbury and Johannesburg. With the advent of 720Bs on the route, however, the carrier 
will fly to Ankara, Teheran, across the Persian Gulf and then to Central Africa. El Al 
officials contend that a faster aircraft, like the 720B, might easily stray across the narrow 
Aqaba perimeters where it would be in danger of being shot down. Western route, from 
Tel Aviv to Benghazi or Tunis and then on to Kano, Leopoldville and Johannesburg is 
currently being serviced by DC-7C equipment chartered from Sabena. ‘The charter arrange- 
ment with the Belgian carrier allows El Al the accessibility to North Africa that it might 
not ordinarily be assured flying aircraft in its own markings. 
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EL AL will make twice-a-week round-trip flights to Frankfurt next summer, marking its first entry into that international terminus, Flights 
to Istanbul will be stepped up from three to four a week; to Rome from five to seven; to Zurich from three to four; to Amsterdam from 
one to two; to Paris from five to six under a new agreement concluded last month. 


the previous year when it had no turbo- 
jct transports of its own—and its out- 
look seems bright, barring, of course, 
a tourist-upsetting increase of tension 
m Europe or in the Near or Middle 
East. 

The reasons for this success are varied, 
including tight maintenance and oper- 
ational schedules, a high utilization of 
aircraft within its 290-day framework, 
a strict, no-excess allocation of man- 
power and a high per capita production 
-the third highest among IATA car- 
riers last year on similar routes. 

Possibly as important is the well ap- 
preciated fact here that persons of 
Jewish faith tend to favor FE] Al for sen- 
timental reasons and will select it over 
other carriers whenever possible. Re- 
ferring to the fact that £1] Al and Aer 
Lingus ( (AW Oct. 2, p. 38), enjoyed 
more success than most on their trans- 
atlantic routes last summer, one official 
here says: 

“The Jews and the Irish tend to ride 
their own national airline, if possible, 
no matter where they live now. This 
tendency may not be so great in other 
peoples.” 

Another factor is that Israel, as the 
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land of the Bible and home of Judaism 
and Christianity, is proving to be a 
strong magnet for pilgrim and ordinary 
tourist alike. Tourist trafic to Israel 
has been climbing at a rate of 20 

a year, reaching a total of 135,000 per- 
sons last vear. Most of these came by 
air and, of those who fly, El Al carries 
an estimated 55-60% of the total. Over- 
all, El Al boarded 122,155 passengers 
in Fiscal 1960/61 as opposed to 100,- 
376 the previous year and 40,451 in 
1956/57. 

Menachem Cohen, the carriet’s dep- 
uty commercial director, estimates that 
95% of El Al's traffic—transatlantic, 
European, Middle Eastern and African 
—has Israel as its hinge. “Our pure 
European traffic,” Cohen says, “is really 
very small. A passenger may fly to 
London first [from the U. S.] and spend 
a week there, but then he will come on 
over to Israel. . . . If our share of incom- 
ing and outgoing traffic from Tel Avis 
drops much below 55-60%, we start 
screaming.” 

To maintain this average by matching 
or exceeding the services offered by its 
competitors is one of the primary rea 
sons behind FE] Al’s swing to an all- 


1961 


Israel’s frontiers, 


ne operation at an accelerated pace. 
Che last two Lockheed Constellations 
hand were retired on Oct. 15 at the 
of the summer schedule, and two 


of the airline’s four Bristol Britannia 


turboprop transports will be phased 
with the beginning of the summer 
dule on June 1. Their successors 

e two medium-range Boeing 720Bs 

AW Dec. 4, p. 41), over the majority 
the European routes. The 720Bs, 
scheduled for deliverv in March, 
ther in May, also will take over 
\l’s once-a-week service to points in 

1 which are now serviced on a 
harter basis for El Al by Sabena Bel- 
1 World Airlines with Douglas DC- 


7C piston equipment. 


lo avoid hostile Arab territory around 
and because of the 
raft’s range limitations, the DC-7C 
w flies a tortuous course over this 
te by wav of Tunis or Benghazi; 
Kano, Nigeria, and Leopoldville. The 
20B, with greater range, must also fol- 
1 circuitous course, skirting Syria, 
Iraq and Saudi Arabia by way of 
eheran, then over the Arabian Sea to 
Nairobi, Kenya. 
From the commercial point of view, 


] 
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Boeing 727 Transport to Undergo Changes 


Wind tunnel test results have dictated engine location changes in the Boeing 727 trans- 
port. Top engine inlet has been moved forward to a position parallel with the other two 
engines. Inlet cowl has been straightened from an aft-slanted position and the top leading 
edge of the vertical fin has been redesigned (AW Dec. 11, p. 40). 


however, the 720B’s zig-zag course is a 
“logical” one, according to Cohen, sincc 
I’] Al has passenger rights at both Te- 
heran and Nairobi. 

The third of three Boeing 707-420 
transatlantic jets will be delivered early 
next vear and utilized in bolstering Tel 
Aviv-New York service, both direct and 
via Europe. 

The two Britannias still in use—and 
these may be retired after next summer’s 
schedule is complete—will augment the 
720Bs’ European schedule and be 
placed on flights into nearby Nicosia, 
Cyprus, and to Istanbul. They also will 
be used for non-scheduled and group 
charter flights although, probably, not 
across the Atlantic. 

While 720B and 707 crews will be 
qualified to fly either aircraft, Britannia 
pilots will not be available for service 
aboard the Boeings, which normally 
serve New York, and crew tieups for a 
single turboprop flight to the U.S. could 
be prohibitive for an airline with a total 
of 1,955 employes, including 587 lo 
cated in overseas branch offices. 

Minimum use of the Britannias next 
summer is largely dictated by the compe- 
tition stemming from the other interna- 
tional airlines flying into Tel Aviv on a 
regularly scheduled basis. Of the 10 
competitive carriers, nine are using pure 
jet equipment on their Israeli schedules. 
The tenth carrier, KLM Royal Dutch 
Airlines, serves Tel Aviv with Lockheed 
Electra turboprop equipment. 

In its 1962 summer schedule begin- 


40 


ning June 1, and with three Bocing 707- 
420s in place, E] Al will accelerate its 
schedule to the U.S. to nine round-trip 
flights per week as opposed to last sum- 
mer’s high of seven, including one 10 hr. 
50 min. nonstop run on the 5,600-mi 
leg from New York to Tel Aviv. 

Outgoing flights—and all but the 
once-a-week direct New York-Tel Aviv 
run—avill be channeled through Euro- 
pean ports, including Rome, Paris, Lon- 
don, Amsterdam and Athens. 


European Stops 


Maximum number of European stops 
on any one transatlantic flight 1s two, 
with the primary idea of picking up 
rather than off-loading passengers after 
the comparatively short revenue-produc- 
ing legs between Israel and the 
Continent. 

Within Europe, EF] Al next summer 
will begin twice-a-week round-trip serv- 
ice to Frankfurt, marking its first entry 
into this international terminus. It has 
been scheduled into Munich on a regu- 
lar basis for some time. 

Flights to Instanbul will be stepped 
up from three to four a week; to Rome 
from five to seven; to Zurich from three 
to four; to Amsterdam from one to two; 
to Paris from five to six under terms of 
a new agreement concluded last month. 

The once-a-week nonstop flight from 
New York to Tel Aviv, discontinued 
during the winter schedule, was in- 
augurated last summer after the arrival 
of El Al’s first two 707-420s. It proved 


to be a popular success and was a factor 
in the carrier’s transatlantic showing. 
Tel Aviv-New York flights are not 
scheduled for two reasons—prevailing 
winds from the West would make such 
an operation marginal and the passenger 
demand is not sufficient. 

E] Al began the flights with a limited 
payload—115 passengers and no freight 
as against its normal high-density 156- 
seat version for the 707-420—but soon 
found that it could remove most of the 
restrictions. The passenger limits were 
moved back to 156, although there was 
still no freight on board, and every 
scheduled nonstop flight of the six- 
month summer operation flew the route 
without incident or diversion. 


Load Factor 


Throughout last summer, E] Al re- 
mained on or near the top in trans- 
atlantic load factors, which for a num- 
ber of carriers were more often severe 
than not. Taking the four middle 
months of the summer schedule as an 
example, E] Al compiled the following 
hgures: 

e June—Eastbound, 80.7% economy 
class as compared with an IATA aver- 
age of 69.2%; 48.9% first class as com- 
pared with an average of 44%; over-all 
total, 75.8% as opposed to an average 
of 65.2%. Westbound, 67.3% econ- 
omy class to an industry average of 
40.1%; 38.9% first class to an average 
of 36.3%: over-all, 62.8% to 39.5%. 
FE] Al ranked third eastbound and first 
westbound among the IATA carriers for 
the month. 

e July—Eastbound, 83.8% economy 
class to an average of 60.2%; first class 
63.2% to an average of 36.3%; over-all, 
80.7% to 56.6%. Westbound, 45.9% 
economy to an average of 51.6%; 
18.7% first class to an average of 
33.7%; over-all, 41.8% as compared 
with 48.9%. 

e August—Eastbound, +9.3% economy 
to an average of 38.3%; 33.7% first 
class to an average of 28.6%; over-all, 
46.9% to an average of 36.8%. West- 
bound, 89.1% economy class to an 
average of 71.3%; 52.4% first class to 
an average of 35.7%; over-all, 84.1% 
to an average of 66%. El Al was rated 
first in eastbound load factors for the 
month. 

e September—Eastbound, 63.1% econ- 
omy to an average of 38%; 35.1% first 
class to an average of 36.4%; over-all, 
59.6% to an average of 37.8%. West- 
bound, 76.8% economy to an average 
of 68.8%: 31.1% first class to an aver- 
age of over-all, 70.2% to an 
average of 65.1%. Again, El Al was 
tops in eastbound load factors. 


fi peed 
35%: 


(This is the first of two articles about 
El Al Israel Airlines. The second will ap- 
pear in a subsequent issue of AVIATION 
WEEK.) 
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Civil Aviation in Australia and New Zealand—Part IV: 





New Zealand Seeks Big Pacific Air Role 


By L. L. Doty 


Auckland—Full development of South 
Pacific air routes with Tahiti as a key 
point and Australia, U.S. and Canada 
1s prime markets is the basis of New 
Zealand's future civil aviation policy. 

Unlike Australia’s civil air policy, 
which is global in concept (AW Dec. 
11, p. 43), New Zealand considers its 
air transport role as essentially regional. 
This philosophy is backed by a growing 
conviction within government circles 
here that New Zealand must soon exer- 
cise its prerogative as a political and eco 
nomic power throughout the South Pa- 
cine. 

There is, in fact, some irritation over 
claims by the U.S. to a number of 
Pacific islands including the Tokelaus, 
Manihiki and Rarotonga. These and 
other islands are claimed bv both the 
U.S. and New Zealand, and there is 
discontent over what New Zealanders 
consider the arbitrary use of many Pa- 
cific territories by the U.S. for such 
activities as satellite tracking 

New Zealand’s commercial interests 
cxtend westward through the Pacific to 
North America. Although it is. not 
blind to the trade potentials of the Far 
East and Southeast Asia, New Zealand 
does not consider itself as absolutely 
rclated to Southeast Asia as does Aus- 
tralia. 

It describes itself as a leading mem- 
ber of the South Pacific region, politi- 
cally, economically and from the stand- 
point of defense and technical and 
administrative assistance. 


Expansion Plans 

Thus, New Zealand’s civil air policy 
is founded on national goals, since over- 
all strategy calls for a strong civil air 
arm that parallels and supports the eco- 
nomic interests of the nation. Plans 
ire firm to activate this policy by ex- 
panding air routes of New Zealand’s 
flag carrier, TEAL (Tasman Empire Air- 
ways, Ltd.), beyond the present island- 
hopping “Coral Route” between Tahiti 
and New Zealand and the Tasman Sea 
operation, 

The ultimate goal is a network of 
routes which will include Fiji, Samoa, 
Cook Islands, Tahiti, Honolulu and 
terminal points in Vancouver, San Fran- 
cisco and Los Angeles. The proposed 
system will, of course, create new com- 
petition on Pacific travel but it will also 
produce the prospect of a well rounded, 
three-class air transportation — service 
throughout the Pacific. 

This service would include the long- 
haul transpacific services provided by 


Pan American World Airwavs; TAT, the 
French airline; and Qantas Empire Ait 
ways. Regional operations would be op 
erated by TEAL, those planned by TAI 
(AW Nov. 6, p. 43) and, on a smaller 
scale, bv South Pacific Air Lines. Short 
haul feeder services are now being con 
ducted by such airlines as Fiji Airways 
(AW Nov. 13, p. 47), Hawaiian Airlines 
(AW Nov. 16, 1959, p. 43) and Aloha 
Airlines (AW Mar. 21, 1960, p. 43) 

Key to such an operation is Tahiti 
Tahiti is a focal point on a great circle 
route between Los Angeles and New 
Zealand. It is an almost indispensable 
factor in the expansion of tourist traffic 
bevond the well-established Hawaiian 
market. It is a vital link in the eco 
nomic chain of island trade. To New 
Zealand, it is a valuable export market, 
which is worth approximately $2.5 mil- 
lion annually. 


Tahiti Rights Sought 


Pan American is waging a vigorous 
campaign in the current Civil Aero- 
nautics Board Transpacific Route Cas« 
to win rights through Tahiti. Deter- 
mination of Qantas to gain a foothold 
in Tahiti has become a national issue 
in Australia. Hawaiian Airlines is also 
seeking regional rights within the 
Pacific, including Tahiti, with Hono- 
lulu as the hub of a system extending 
from the Far East to the U.S. main- 
land. 

At present, only TAI serves Tahiti 
on a_ transpacific route. And TAI, 


h competes with the sole U.S. 
any serving Tahiti—South Pacific 
ines—plans to inaugurate an inter- 
| service similar to TEAL’s Coral 
te. South Pacific operates a once-a- 

service between Honolulu and 


p te 


Air I 


French Position 


With such a firm grip on South 
Pacific trafic—both Qantas and Pan- 
ypenly admit that TAI’s Tahiti stop 
erting trafic from them—the 
h cannot be expected to be overly 
rous in welcoming new competi- 
nto Tahiti. Both Australia and 
| the U.S. are in fairly good bargain- 
» positions to break down French re- 
tance to new competition, although 
th are dependent upon the CAB for 

(AW Dec. 11, p. 43). 
New Zealand is not so fortunate. It 
in interim agreement with the 
h which authorizes TEAL to ter- 
te in Papeete. But it has little to 
nge with the French for unre- 
tricted Fifth Freedom and _ through 
As a result, the New Zealand 
rmment and the airline fear that, if 
[EAL should win traffic rights as ex- 
ted, rigid frequency restrictions 
ld be imposed that would all but 
fy the value of operating through 

tl 

Since Tahiti is a key point in TEAL’s 
insion program, New Zealand prob- 
will be forced to accept the restric- 
ns. In such an event, it is highly 


First Indian-built Avro 748, manufactured at the Aircraft Manufacturing Depot in Kanpur, 
was aloft 30 min. on its first flight recently. The test was made before top-ranking Indian 
defense officials, including Defense Minister S. V. K. Krishna Menon. The aircraft was 


piloted by Sqdn. Ldr. Kapil Bhargava. 
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Dramatic proof of AeroShell Oil W stability. Rocker box section (left) ran for 250 hours using a good straight 
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness. 


BULLETIN: 





Shell answers the ten questions 
you might ask about AeroShell Oil W—world’s first 
non-ash dispersant aircraft oil 


Less oil consumption. Longer intervals between engine over- 
hauls. Easier starting, faster warm-up, reduced wear on piston 
rings, cylinder bores, cam lobes, lifter faces, gears and bushings. 

Ali these benefits have been obtained with new AeroShell® 
Oil W. Here, in handy question-answer torm, are the facts. 


1. What types of aircraft can use 
AeroShell Oil W? Piston engine 


planes of any size. Helicopters, too. 


2. Why is it called a non-ash dispers- 
ant oil? Because it contains special ad- 
ditives that help keep tiny, ingested 
particles in the oil from clumping to- 
gether and forming deposits. These par- 
ticles remain suspended and dispersed 
until they burn. 


3. How does this effect engine per- 
formance? It means that engine parts 
stay cleaner. That lubrication points 
get all the oil they need. Your engine 
runs more efficiently, parts last longer. 
4. What about oil consumption? Be 
cause AeroShell Oil W means de 
creased wear and a cleaner engine, you 
can expect less oil consumption. 

5. Can AeroShell Oil W reduce my 
maintenance costs? If you have been 


using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Reason: your en- 
gine runs cleaner and cooler. Oil con- 
sumption is less. Thus, you can extend 
intervals between engine overhauls. 


6. How does this new oil respond 
from a cold start? AeroShell Oil W 
has an unusually high viscosity index. 
This guards against excessive thicken- 
ing of the oil when cold, yet provides 
outstanding lubrication when hot. Re- 
sult: easier starting, faster warm-up. 
7. Is AeroShell Oil W thoroughly 
proved? Thoroughly. It’s had millions 
of engine hours of flight time. 

8. Where is it available? At Shell Avi- 
ation Dealers everywhere. Any dealer 
will stock AeroShell Oil W if you ask 
for it. 


9. Can I add AeroShell Oil W as a 


make-up oil? Yes. It is compatible 
with all piston engine oils now being 


used. 


10. Is there more than one viscosity 
grade? What do I ask for? AeroShell 
Oil W is available in three viscosity 
grades: 80 grade for small engines 
where straight mineral oil grade 55, 
65, or 80 is normally recommended. 
Also in 100 and 120 grades for large 
engines where straight mineral oil 
grade 100 or 120 is normally recom- 


mended. 


FREE technical bulletin on Aero- 
Shell Oil W at your request. Write: 
Shell Oil Co., 50 West 50th St., New 
York 20, N. Y. 





A BULLETIN FROM SHELL 
—where 1,997 scientists are working 
to provide better products for industry 








likely that when it renegotiates its old 
agreement with the U.S., which has 
never been used by TEAL, it will ask 
for rights to serve Tahiti and Hawaii al- 
ternately as a means of maintaining a 
steady flow of schedules to the U.S. 
mainland. 

'EAL’s prime mission is to serve 
New Zealand’s interests and the airline 
is not overlooking the importance of 
tourist trade. And, the regional policv 
of the government fits neatly into the 
airlines’ plans for attracting tourists. 

The airline recognizes that, second to 
Australia, the U.S. is its most poten- 
tially profitable source of tourists. It 
also recognizes that, despite the un- 
matched attraction of New Zealand to 
tourists, the great distance between the 
U.S. and New Zealand are likelv to 
deter tourist traffic in any large volume. 

TEAL, therefore, once it begins serv- 
icc to the mainland of the U:S., will sell 
the entire Pacific region as a package. 
It will not concentrate on New Zealand 
or Tahiti but will pitch its sales cam- 
paigns to all Oceania: most of the Poly- 
pesians triangle with Honolulu at the 
apex, Tahiti and New Zealand at the 
base, and with Samoa, Fiji and the 
Cooks as inner links. 

\ limiting factor in the development 
of tourist trafic in New Zealand has 
been the shortage of hotel space, al- 
though there are signs of improvement 
in both the standards and capacity of 
hotels. Expansion of motel facilities in 
areas served by TEAL is helping to fill 
this gap, although hotel accommoda- 
tions in New Zealand gateways, Tahiti 
and other areas on the Coral route are 
still inadequate. 

More than passing interest has been 
given to the possibilities of expanding 
routes into Japan. New Zealand’s vol- 
ume of exports to Japan is approaching 
that to Australia, and the balance of 
trade with Japan is favorable to New 
Zealand, which is not true in the case 
of Australia. 

Development of such a route struc 
ture poses several serious problems. New 
Zealand is far more remote from the 
l’ar East than a casual reference to a 
map might suggest. The most logical 
route would be through Australia, Singa- 
pore and Hong Kong. 

New Zealand has full rights to oper- 
ate into and through Australia, but it 
would be forced to negotiate traffic 
rights through Singapore and Hong 
Kong and rights into Japan before the 
route could be considered operationally 
and economically feasible. To establish 
a route directly northward through a 
chain of islands such as the U. S. Trust 
Territories would not be practical be- 
cause of the low traffic potential in most 
of these areas. 

However, if trade with Japan con- 
tinues to expand, as most authorities 
here feel it will do, then TEAL will be 





Halaby Accident 
Washington—Federal Aviation Agency 
inspectors who processed the paperwork 
on FAA Administrator N. E. Halaby’s 
taxiing accident here (AW Nov. 13, 
p- 25) have categorized his wing tip 
scrape with a United Air Lines Viscount 
as “careless operation of an aircraft.” 
Full report of the incident has been 
prepared and forwarded to the Agency’s 
Eastern Region headquarters in New 
York, where FAA enforcement officers 
will decide whether to fine Halaby, repri 
mand him or drop the matter entirely. 
Halaby, who holds a commercial pil 
ot’s license, assumed full blame. 











required to extend its routes nortl 
ward into the Orient 

A major problem to TEAL’s expan 
sion program is the issue of cabotage 
the undefined but fullv-recognized law 
that prevents the carrier of one countr 
from picking up traffic in another coun 
try and setting it down in the sam« 
country. Honolulu is a sore spot to all 
foreign flag carriers operating in_ the 
Pacific because cabotage prevents them 
from carrying traffic on the long-haul 
Hawaii-mainland segment, the most 
lucrative leg of all Pacific routes. TEAI 
will be faced with similar cabotage re- 
strictions on the American Samoa-Hono 
lulu segment of its routes 

Materialization of TEAL’s future 
plans depends on the purchase of turbo- 
jet or turbofan aircraft. Acquisition of 
this equipment depends, in turn, on 
the completion of the new international 
Mangere airport to serve Auckland. At 
present, New Zealand has no airport 
adequate to accommodate jet equip 
ment, and thus is served only by pro 
peller aircraft. 

The new Mangere airport here is 
slated for completion in 1964. At that 
time, TEAL’s fleet of three Lockheed 
Electras will be replaced by jet aircraft 

As a member of the British Common 
wealth—and it is apparent that New 
Zealanders feel much stronger ties with 
England than do Australians—it is quite 
likely that New Zealand will favor Brit- 
ish aircraft manufacturers in selecting 
jet equipment, even though the aircraft 
may not be totally suited to TEAL’s 
over-all needs. The British Aircraft 
Corp. VC.10 model and the de Havil 
land DH.121 Trident have been under 
serious study by TEAL engineers. 

If, on the other hand, Britain enters 
the European economic community, 
New Zealand may feel it more bene 
ficial to look to the U.S. market for its 
new fleet. As it is, TEAL is particularly 
interested in the Boeing products be- 
cause of the wide choice of models avail- 
able, and has also analyzed the Douglas 
DC-8, the Convair 880 and 990 trans 
ports and the Sud Caravelle. 
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Presently, the airline does not feel 
that it will be in a position to move into 
supersonic operations when the super- 

nic transport becomes available. As a 
result, the aircraft it does purchase for 
inauguration in 1964 will be operated 
on a long-term basis. 

TEAL is now a fully New Zealand- 
ywned airline. In April, agreement :was 

iched to purchase Australia’s 50% 
nterest in the company to give New 
Zealand full sovereignty over the airline. 
\t the same time, a bilateral air trans- 

rt agreement was signed with Aus- 
tralia to permit Qantas to operate the 
fasman Sea route. 

Under this agreement, TEAL will be 
ntitled to “substantially more than 
half” the traffic available on the routes 

tween Melbourne, Sydnev, Brisbane 
nd Auckland; between Sydnev and 
Wellington; and between Svdnev, Mel- 
bourne and Christchurch. _ Initially, 
Oantas will be entitled to 30% of the 
raffic on these routes and, after April, 
1962, 40%. 

This arrangement 


will be recon- 


lered when jet equipment is intro- 
ed on the Tasman Sea routes. Mean- 
vhile, it is very possible that TEAL will 
nter into pooling agreements on the 


Pacific routes with BOAC and Qantas. 
Exploratory talks with BOAC indicate 
british interest in such an arrangement, 

rticularly since TEAL holds such 
valuable landing rights in areas outside 
BOAC’s realm. 

Purchase of TEAL by New Zealand 
did not have full government support. 
\ strong faction within the government 
not only resisted the proposed transac- 

n but fought to sell New Zealand's 
hare in the airline. The risk and prob- 
ems of operating an international air- 
line apparently seemed insurmountable 
to many politicians. 

TEAL has shown a profit in 17 of the 

years it has been operating. Solent 
flying boats served the airline exclusivelv 
during the four vears losses were re- 
ded. The last of the filving boats was 
retired last year. 

During the year ended March, 1961, 
TEAL carried a total of 103,000 pas- 
sengers to top the 100,000 mark for the 
first time. Trans-Tasman_ trafhe in- 
reased 43% over the same period last 
vear and climbed 14% on the route be- 
tween Auckland and Fiji. Company 
load factor, however, dropped from 
71% to 63%. 

General manager of TEAL is F. A. 
Reeves. Chairman of TEAL as well as 
f New Zealand National Airways 
Corp., which operates a domestic service 
in New Zealand, is Sir Leonard Isitt, 
former chief of staff and commander of 
the Royal New Zealand Air Force. 


] 


This is the last of four articles examin- 
ing the civil aviation situation in Australia 
and New Zealand). 
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TF55 


cuts TSFC 15%—cuts fuel costs 20% 


Compared with the conventional turbojet, the Pratt & Whitney Aircraft 
TF33 turbofan engine has demonstrated a saving of over 15 per cent in 
specific fuel consumption at comparable cruise thrust. (See chart below.) 
The effect on operating expense is obvious—less fuel, lower costs. Further- 
more, the turbofan’s fuel economy is paired with a 22 to 26 per cent lower 
specific weight than conventional turbojet engines operating to- 


day. As a result, the Pratt & Whitney Aircraft TF33 makes pos- 
sible increased payload, and more than 20 per cent greater range. 


ALTITUDE PERFORMANCE COMPARISON OF J57 TURBOJET AND TF33 TURBOFAN 


PRATT & WHITNEY AIRCRAFT DIVISION OF UNITED AIRCRAFT CORPORATION 





Pan American, ALPA Are Urged 
To Adopt Feinsinger Formula 


Washington—White House  deter- 
mination to make maximum use of the 
Feinsinger Commission recommenda- 
tions in settling airline labor problems 
was re-emphasized last week when a 
special presidential emergency board 
refused to issue specific findings in a 
dispute between Pan American World 
Airways and the Air Line Pilots Assn. 

Ignoring the parties’ demands and 
counter-demands, the board advised an 
immediate resumption of neutral fact- 
finding proceedings, broken off in Octo- 
ber, and adoption by the union and 
airline of the Feinsinger findings on the 
crew complement dispute between 
ALPA and the Flight Engineers Inter- 
national Assn. (AW Oct. 23, p. 35). 

“We wish to make it plain,” the 
board stated, “that in proposing  re- 
newed negotiations and fact-finding, we 
do not suggest any departure from the 
leinsinger recommendations. These 
recommendations were based upon the 
most cogent, impartial analysis of the 
problem and have been strongly en- 
dorsed by the President. In our view, 
it would be inappropriate for anv partv 
to adhere to a position in conflict with 
the Feinsinger report.” 

The board noted that the scope of 
the controversv is “too vast,” and added 
that it would be “inadvisable, even 
dangerous, for the board to attempt 
specific recommendations on all of 
these points.” 


Similar Dispute 

Meanwhile, another emergency board 
investigating a dispute between ALPA 
and Trans World Airlines was expected 
to report by the end of last week. The 
similarity of issues on both airlines has 
generated industry speculation — that 
adoption of the Feinsinger report will 
also be a kev recommendation in the 
TWA dispute. 


Immediate result of the board’s ac- 


tion on Pan American will be to delay 
any strike action for 30 days. Union 
officials agreed to resume fact-finding 
talks and the airline notified President 
Kennedy that it would accept the re 
ommendations. 

The board’s recommendations we 
similar to the attitude taken bv anothe1 
presidential board in a Pan American 
labor dispute last summer. 

In June, an emergency board report 
on a dispute between FEIA and the aii 
line dismissed discussion of major issues 
on grounds that it would be impos 
sible to rule on them until the Fein 
singer Commission completed its in 
vestigation (AW July 3, p. 38). 

The board pointed out that neither 


ALPA nor Pan American has been able 
to settle contract differences despite 
lengthy efforts by a neutral fact-finder 
since February, 

Ihe report said: “It seems evident 
that the lack of success of the fact-find- 
ing procedure in 1961 was related to the 

mmplex and difficult crew complement 
ssuc, which not only constituted a 
nost significant problem in its own 
ght but also is intimately inter-con- 
ected with numerous proposals ad- 
nced by the association and the com- 
ny. 

‘We are convinced that PAA and 
ALPA will not be able to conclude a 

1ewal agreement until the crew com- 

nent and related issues are faced 
uarely and disposed of along the lines 
f the Feinsinger report.” 

[he board requested all parties to 

1 report with the National Media- 

n Board on Dec. 22 indicating what 

rogress has been made in the con- 


crsy. 


Firm Cancels Contracts With FAA 


Washington—United Science Corp 
a Los Angeles manufacturer of elec 
tronics equipment, has canceled con- 
tracts worth $6,966,000 with the Fed 
eral Aviation Agency on the grounds 
that the FAA made contradictory d¢ 
mands, ordered late technical changes 
and insisted on unreasonable test procc 
dures. 

In a suit filed in U. S. District Court 
here, United Science, a subsidiary of 
United Industrial Corp., sought to r 
strain FAA from acquiring possession 
of components developed by the com 
pany, and some government furnished 
equipment. The injunction, if granted, 
probably will last until the over-all 
question of damages can be settled 
either in court or informally. 

United Science canceled the contracts 
after FAA claimed liquidated damag¢ 
as a result of late deliveries. FAA feel 
that by virtue of progress payments, 
it owns manufacturing rights to certajn 





for materiel, and National 
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Supersonic Transport Advisers Named 

Washington—Federal Aviation Agency Administrator N. E. Halaby has appointed 
an eight-man supersonic transport advisory group to assist the inter-departmental 
steering committee that will oversee development of the aircraft. 

Retired Air Force Gen. Orval R. Cook will head the advisory group (AW Dec. 
11, p. 39), which is composed of Dr. Theodore P. Wright, chairman of Cornell 
Aeronautical Laboratory; Alvin $. White, North American’s chief engineering test 
pilot; William B. Harding of Smith, Barney & Co.; James Mitchell, vice president 
of Chase Manhattan Bank; Roger Lewis, executive vice president-administration, 
Pan American; William Littlewood, American Airlines vice president of equipment 
research, and Capt. Robert N. Buck of Trans World Airlines. 

Over-all supersonic transport policy is to be formulated by the steering committee, 
with Halaby as chairman and Joseph S. Imirie, assistant secretary of the Air Force 
Aeronautics and Space 
Advanced Research Programs Ira H. Abbott as members. 


Administration Director of 
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leband generators, VOR components 
nd ILS equipment developed under 

ntract by United. 

\ two-man FAA team sent to Los 
Angeles last week to assert Agency 
laims was denied admission to United’s 
lant 

(he company earlier had claimed 
that despite deliveries worth about $5.7 
illion, it has vet to receive a first 

ment. When FAA demands made 
t impossible to deliver components on 
ne, United sought adjustment through 

personal meeting with Administrator 
N. E. Halaby, who refused the request, 
the company said. 

AA responded to United’s cancella- 

mn of the outstanding contracts with 

series of telegrams aimed at accom- 
lishing the same purpose, a company 
pokesman told AviATION WEEK. Since 
United’s action came first, the company 
iid, it elected to deny FAA access to 
tools, jigs, drawings and components 
ecause Inspection might reveal trade 
crets and proprietary data. 

In the suit, Halabv is named as a 
lefendant along with FAA in order to 

ert prolonged argument over legal 
chnicalities, United said. According 

D. J. Harnett, vice president and 

unsel for United Industrial, the case 

iv set a precedent in that the govern- 

nt has never been sued by a con- 

ictor who terminated his own con- 
ict in this precise fashion. 

Standard FAA _ contracts contain 
liquidated damage” clauses that penal- 

contractors guiltv of “inexcusable 
lays” in fulfilling their agreements. 
Whether United’s delays are legally in- 
usable apparently is the point at issue 
fore the court. 
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AIRBORNE. ELECTRONICS AT WORK: SOLID STATE SYSTEMS 


™~, 


=" cts 


How you can operate more reliably ... more economically . . . with 
these first proofs of the Solid State generation in airborne electronics. 


Collins’ use of transistorization now brings you the 51Z-3 Marker Beacon and 51V-4 Glideslope 
g pe 


Receivers — first of a line of Solid State Systems that mean big savings to you. ™ They are smaller 
than any other. They are lighter than any other. They require less power than any other. They 
are more rugged than any other. &@ They retain —as will all Collins Solid State Systems — the 
circuit excellence that makes Collins first choice in airline electronics. M® Contact us today for 
complete information. Collins Radio Company * Cedar Rapids * Dallas ¢ Burbank * New York 


COLLINS 


\ 4 








SHORTLINES 





> Aero Safari, S.A., a newly organized 
Mexican feeder airline, is scheduled to 
begin full operation in Mexico’s remote 
Quintana Roo territory on Dec. 10. 
Safari will use six-place Lockheed 60 
single-engine aircraft to link the territory 
with key Mexican cities. 

> Air France will open a new route be- 
tween Paris and Freetown, Sierra Leone, 
with a weekly round-trip flight begin- 
ning Jan. 3. Route will add Las Palmas. 
Canary Islands to the airline’s route 
svstem. Other stops on the new route: 
Bordeaux; Port Etienne, Mauritania, 
and Dakar, Senegal. 


> Braniff Airways’ petition for $3.7-mil- 
lion subsidy for its 1962 international 
service, excluding Mexican routes, has 
again been dismissed by Civil Aeronau- 
tics Board (AW Dec. 4, p. 50). CAB 
said the petition did not set forth sufh 
cient detailed justification. 


> Civil Aeronautics Board Examiner 
Francis W. Brown has recommended in 
his decision on the New York-Jamaica 
Nonstop Case that Pan American 
World Airwavs serve New York-Newark 
and Jamaica, and that applications of 
Delta, Eastern, National and Trans 
Caribbean be dismissed or denied. 


> Federal Aviation Agency will hold a 
two-day conference in Washington Dec. 
19-20 to discuss runway slush problems 
in winter jet operations. The confer- 
ence will be held at the Departmental 
Auditorium, 9:30 a.m.-4:30 p.m. All 
segments of the industrv are invited. 


> Lake Central Airlines has asked the 
Civil Aeronautics Board to permit it to 
serve Chicago and Dayton via South 
Bend and Ft. Wayne, Ind., and Indian 
apolis and St. Louis via Terre Haute 
Ind. Applications were filed simultance- 
ously with Trans World Airlines’ request 
to suspend service on these routes. 


> Saudi Airlines this month began serv- 
ice on a Jiddah, Saudi Arabia-Hudaydah 
and Taix, Yemen-Aden route. Initial 
service will be one round trip weekly. 


> Slick Airways, Inc., will move general 
offices and maintenance organization 
from Burbank, Calif., to San Francisco 
International Airport. The move, which 
probably will start in January, 1962, will 
involve transfers for some 300 emploves. 


> Trans-Canada Air Lines will begin 
DC-8 jet service between Toronto and 
Jamaica with two round-trip flights 
weekly, and between Toronto and 
Nassau with three round-trip flights 
weekly beginning Dec. 18. The DC-8s 
will seat 28 first-class and 99 economy. 








AIRLINE OBSERVER 


P Watch for changes within TWA’s sales department involving as many 
as five top-level positions. Among the first is the replacement on Jan. ] 
of J. W. Letzkus, West Coast regional vice president who is leaving the 
company, by Clyde Fullerton, vice president-sales services. Also, organizational 
changes in company’s public relations department are expected as a result 
of decision to contract with outside consultant for public relations activities. 


> American, Eastern, TWA, United, Boeing and Douglas are sponsoring a 
survey of the travel market conducted by Opinion Research of Princeton, 
N. J. A major portion of the survey will be study of automobile travelers as a 
potential airline market. The survey will be conducted house-to-house and 
results are expected to be available next year. One airline official described 
the survey as the most comprehensive study of the travel market yet under- 


taken. 


rt the probable cause of history’s 
f a United Air Lines DC-8 and a 
over New York on Dec. 16, 1960 
Board originally planned to release 


> Look for Civil Aeronautics Board to 1 
worst air disaster—the midair collision 
Trans World Airlines Super Constellation 
—during the latter part of January. Th 
the report the middle of this month 


> Air France will soon sell its five remaining Vickers Viscounts to Air-Inter, 
a private airline serving domestic routes in France. The other six of its 
original fleet of 11 Viscounts have already been sold—four to British com- 
panies, two to Viet Nam. 


© Seaboard World Airlines-Lufthansa cargo agreement, whereby Lufthansa 
would buy 20,000 Ib. cargo capacity on six round-trip CL-44 flights weekly 
between New York and Frankfurt for $4,300 each flight (AW Nov. 6, p. 39), 
has been approved by CAB subject to the following conditions: that no 
advertising, aircraft identification or other means be used to indicate that 
the service is being performed by anv carrier other than Seaboard; that Sea- 
board may adjust its schedules according to sound business practice without 
prior approval by Lufthansa; and that no Lufthansa cargo representative shall 


accompany the flights. 


> Avro 748 turboprop transport will receive British Air Registration Board 
certification before the end of this month. Company currently is making 
minor instrumentation changes to meet Air Registration Board final require- 


ments. 


in service is still operating with 
ifter the run was inaugurated. 
|14s—world’s largest commercial 
“ht weekly between Moscow and 
passenger, twin jet Tu-104As will 


> Russia’s highlv-touted Tu-114 trans-S 
minimum flight frequencies almost 
The double-decked, four-turboprop 1 
transports—are scheduled for only on 
Khabarovsk this winter. By contrast 
make four flights daily over the same 1 


> Eastern Air Lines has asked CAB for authority to serve Huntsville and 
Birmingham, Ala., instead of Nashville-Montgomery on its Chicago-New 
Orleans route. Eastern said it was acting at the request of the National Aero- 
nautics and Space Administration, which operates the George C. Marshall 
Space Flight Center at Huntsville and will begin operations at the large 
booster fabrication center at Michoud, La., early next year. 


> TSA-Transcontinental, the Argentin« ite enterprise airline that opened 
service between New York and Buenos Aires late in 1958 and now uses 
Bristol Britannia transports, has suspended international operations and 
is in the process of reorganizing. The air has merged with Austral, another 
private Argentine airline, and international service is expected to be resumed 
within several months with leased jet equipment. Ultimately, the airline 
expects to have its own jets. The Britannias hopefully will be leased to other 
operators and revenues applied to TSA’s obligations with Bristol. Sabena 


has been handling TSA’s sales activities in New York. 
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A SINGLE 
DOES THE 
_ THREE OF ITS NEXT 








VIGILANT 
WORK OF 
BEST COMPETITORS 


Vigilant’s proven record shows a missile reliability of over 95°%, 
and a 90% record of hits on vulnerable target areas. This is at least 
twice as good as the record of any comparable infantry anti-tank 


guided weapon. 


IN INITIAL TRAINING 


Vigilant’s easy-to-learn velocity guidance control cuts training 


requirements to 5 hours simulator experience plus the firing of 


only 2 live rounds — at least a 3 to 1 advantage to Vigilant over 


any other comparable weapon, 


IN REFRESHER TRAINING 


Only 1 or at most 2 live round firings are needed —another 3 to 1 
advantage to Vigilant. 


Thus in terms of battlefield effectiveness, Vigilant costs less than 


any comparable weapon. 


VIGILANT 


ONE-MAN INFANTRY/PARATROOPER ANTI-TANK WEAPON 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. WEYBRIDGE, SURREY. A Company of 


BRITISH AIRCRAFT CORPORATION 


ONE HUNDRED PALL MALL LONDON SW1 evwe 


BRITISH AIRCRAFT CORPORATION (USA) INC., 399 JEFFERSON DAVIS HIGHWAY, ARLINGTON, VIRGINIA, U. S. A. 





SYLVANIA 


MADE HEU.S.A 


RF amplifier output, 
Class C service—70W 
(ICAS) up to 60 MC 
35W (ICAS) up to 175 MC 


NEW SYLVANIA-6146A 


maintains 45W output’ with 
battery supply as low as 5 Volts 


New Sylvania-6883A (12.6V type), 6159A (26.5V type) deliver 
45W power at reduced A-supply of 10V and 21V, respectively 


From Sylvania comes the first major performance improvement to the popular 
6146 and its counterparts since their introduction 7 years ago. The new Sylvania- 
originated 6146A, 6883A, 6159A eliminate communications fade-out caused by 
decreased heater voltage supplies. They’re unilaterally interchangeable with their 
prototypes — offering the same output capabilities at normal heater ratings. 


If heater voltage regulation is plaguing your mobile or airborne communications, 
replace with the modern 6146A, 6883A, 6159A by Sylvania. Your Sylvania Indus- 
trial Tube Distributor has them in stock, now. Call him for prompt delivery. If you 
need technical data, write Electronic Tubes Division, Sylvania Electric Products 
Inc., 1100 Main St., Buffalo 9, New York. 


*Minimum output limit for an individual tube (CCS) measured in a single-tube self-excited 
oscillator circuit. Conditions: plate voltage—600Vdc; grid #2 voltage—180Vdc; grid #1 resistor 
—30,000 Ohms; plate current—100 to 112mA; grid #1 current—2 to 2.5mAdc; frequency—15 MC. 


Available from your Sylvania Industrial Tube Distributor 


SYLVANI. 


SUBSIDIARY OF sas) 


GENERAL TELEPHONE & ELECTRONICS 








British Cargo Plane 
Design Needs Cited 


London—Adm. Louis Mountbatten, 
chief of the British defense staff, last 
week criticized industry design teams 
for over-concentration on passenger alr- 
liner design and failure to develop a 
simple, rugged cargo plane. 

Such a design, he said, has become 
doubly important in view of impend- 
ing negotiations for Britain to join the 
common market and the resultant open- 
ing up of a wider market for air freight. 
In a speech to the Air League, he said: 

“Aircraft design teams in most 
countries, and certainly in the United 
Kingdom, seem still. mesmerized by 
glamor. . The design of a cargo 
plane with a low ton-mile cost and an 
economic first cost may be just as 
demanding as that of a passenger air- 
liner and, if successful, may be far more 
profitable.” 

He contended that staff planners 
should seek a balance between a mul- 
tiplicity of types of aircraft to eliminate 
what he called “a vicious spiral leading 
inevitably to too many eggs in one 
superlatively finished and impossibly 
expensive basket.” 

Mountbatten warned the industry 
that there would not be enough dif- 
ferent types of aircraft to give sufficient 
work to the number of separate design 
teams now in existence. The alterna- 
tives, in the defense chief's view, are to 
either split up work among the teams, 
or even better, to disband sclected teams 
and strengthen the remainder. 

Mountbatten backed the continued 
use of the V-bomber fleet as Britain’s 
nuclear deterrent. He noted that he had 
no regrets that the countrv has aban- 
doned a_ static-based ballistic missile 
(Blue Streak) as her future deterrent. 
He said the Avro Blue Steel standoff 
bomb and Skvbolt, fitted to V-bombers, 
provide a more flexible deterrent. 





BOAC Deficit 

London—British Overseas Airways 
Corp. has marked up a deficit of nearly 
$22 million in the 32 weeks of its fiscal 
year, as of Nov. 11, according to Sir 
Basil Smallpeice, BOAC managing di- 
rector. 

When the airline budget was prepared 
last March, BOAC predicted a surplus 
of about $1.7 million, but losses mounted 
despite the fact that costs have remained 
within budget limitations, he added. 

Major causes have been due to a long 
strike at London Airport last July and a 
serious slump in BOAC’s passenger traf- 
fic on its most lucrative route, the North 
Atlantic. Over-all route load factors are 
running at 52%, although budget figures 
were planned on a 58.5 percentile range. 
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Austrian Airline Continues Growth Pattern 


By Edith Walford 


Vienna—Austria’s national carrier, 
AUA Austrian Airlines, expects to 
close the year with significant increases 
in all sections of its operations, continu- 
ing the high growth rate maintained 
since its post-war revival in April, 1958. 

Seats sold during the first nine 
months of 196i, for example, totaled 
115,000 and reflect an increase of 
53.7% over the 74,817 passengers 
carried during the same period of the 
previous year. From Apmril to Decem- 
ber, 1958—the airline’s first nine months 
of operation— passengers transported to- 
taled 28,351. 

With corresponding increases in all 
other traffic categories, AUA is now 
preparing for the introduction of its 
first turbojet service by 1964. They are 
scheduled for operation on some of the 
carrier's longer routes within its short 
and medium-range network, which is 
now confined to Europe and the Middle 
East and being served by a fleet of 
seven Vickers Viscount turboprop air- 
craft. 


The Boeing 727, Sud Caravelle, de 
Havilland 121 Trident and British Air 
craft Corp.’s BAC 111 turbojet trans 
ports are currently under consideration 
and, for the moment, the 727 and 
Caravelle appear to be the strongest 
contenders for the company’s initial 
order for at least three aircraft. However 
according to Felix A. Schalk, managing 
director of Austrian Airlines, early dé 
livery will be a major condition for any 
order placed. 


Policy of Restraint 


The company’s policy of restraint, si 
far as new investment is concerned, un 
til current commitments can be met has 
paid off. Continuing this _ practic 
AUA’s management says it not 
plan to introduce transatlantic 
until 1967-68 at the earliest. As vet 
Austria has no bilateral agreement with 
the U.S., and this would have to be 
negotiated in the interim. 

The present AUA Austrian Airlines 
with a privately owned share capital of 
about $2.4 million was founded 
September, 1957, after a 19-year hiatu 


does 
SCTV1CC 


iused by World War II. It began its 
rst postwar scheduled service between 
Vienna and London on Mar. 31, 1958, 
tilizing four chartered Vickers Vis- 
ints 
\t the moment, an increase in the 
mpany’s share capital to approxi- 
itely $4.8 million is being negoti- 
ted. Shares probably will be 50% gov- 
nment-owned with another 30% in 
hands of the Austrian counties and 
mmunities and the rest held by pri- 
te enterprise, chiefly banks and in- 
strv. 
Present employes total 697, includ- 
95 flight and 340 technical per- 
nnel, 
Che fleet of aircraft, for which the 
ernment provided the funds, con- 
ists of five 56-passenger Vickers Vis- 
sunt 837s, two 44-passenger Viscount 
745s and one Piper Comanche used 
rimarily for pilot training. Delivery 
f the Viscount 837s, ordered in Janu- 
1960, began in April of the same 
ir and was completed in July, 1960. 
[he Viscount 745s, purchased from 
Capital Airlines, began service with the 
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AUSTRIAN AIRLINES’ combined domestic and international network covers a total of 8,694 unduplicated route miles. 
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SINIELPING 


Texaco tells business and government leaders — through regular ads like this in 
BUSINESS WEEK — about the vital contribution local airlines are making to 
American business activity. « This new campaign reports on ways to use local 
carriers to increase sales, reduce costs, solve problems, plan promotions, and re- 
lax. ¢ Texaco is proud of its long and close association with the airlines industry. 
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Integrated local and trunk airline service speeds flights to intermediate and smaller cities 
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DO-IT-YOURSELF 
TICKETING saves both 
time and money for Alle- 
gheny Airlines passengers 
on its high-frequency com- 
muter flights between 
Pittsburgh and Philadel- 
phia. Efficient service is a 
big reason why local car- 
rier passenger volume 
jumped 101% over the past 
five years. 


One reservation...one ticket...one set of luggage tags now takes the busi- 
nessman “all the way by air” either to or from any of 547 cities served by 
local carriers. He can fly local all the way; board a local, then switch to a 
trunk at a terminal city; or fly a trunk cross-country, then take a local. 


Because of completely integrated service, he’ll arrive 
at his destination with a minimum of delays and 
change-overs. 


Ozark Airlines, in fact, is so oriented to this kind of 
service that convenient trunkline connections are 
the dominant factor in its scheduling. Nearly 2,000 
passengers use Ozark’s services each day and approx- 
imately two-thirds are connecting with other airlines, 


“Flying Fish” expand operations for Alaskan canner 


Proof that low-cost local service air freight is prov- 
ing a boon to perishable food processors is the recent 
airlift by Northern Consolidated Airlines of 300,000 
pounds of freshly-caught king salmon from Bethel to 
Anchorage—a distance of over 500 miles. 

Being able to process catches taken hundreds of 
miles away means a bigger—more profitable oper- 
ation for this canner. 


AIRBORNE KING SALMON — 
During the past season, daily 
shipments of King Salmon from 
the sprawling Kuskokwim area in 
westward Alaska was air-freighted 
to Anchorage, Alaska, from Bethel 
and Aniak by Northern Consoli- 
dated Airlines F-27 Propjet. 
Shown here are the special fiber- 
glass containers which were used. 


For only $90 — 15 days’ unlimited vacation air travel in America’s fabulous southwest 


The biggest vacation travel bargain in airline history —as well as the most tangible assist yet 
to the government’s “Travel U.S.A.” program—is now available. Bonanza Airlines and the 
American Association of Travel Agents have jointly launched a plan to offer vacationists 
unlimited air travel within the Bonanza area for a flat fee ticket costing $90 or $160 —and 


good for 15 or 30 days. Included in the deal are unlimited flights to some of the world’s 
greatest tourist attractions—such as 


Disneyland, Las Vegas, Reno, Grand 


GLITTERING RENO — One of the high-spots on the flat-fee “Bonanza- 
land” Air Ticket. Local airlines offer almost limitless vacation opportuni- 
ties for the time and budget-conscious. 


information on how local airlines contrib- 


Aan. ee a mit E NO. i 


Canyon, Palm Springs and Hollywood. 
Bonanza’s travel bargain is but one 
of the many marvelous vacation oppor- 


tunities offered by local carriers. 


Trans-Texas Airways, for instance, 
offers a variety of fiesta tours—taking 
in such famous resorts as New Orleans, 


Natchez, Miss., Hot Springs, Ark., and 
the bullfights and romance of Mexico 
along the historic Rio Grande, 


ROSTER OF LOCAL SERVICE AIRLINES: (Domestic) Allegheny ¢ Bonanza ¢ Central 
e Frontier ¢ Lake Central ¢ Mohawk e North Central « Ozark « Pacific « Piedmont 


ute to America’s business growth... pre- is 
e Southern « Trans-Texas « West Coast ¢ (Intra-Hawaiian) Aloha e (Intra-Alaska) 


pared by Texaco Inc., Aviation Sales 
Dept., 135 E. 42nd St., New York 17, N. Y. 
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Alaska « Alaska Coastal « Cordova « Ellis « Northern Consolidated « Reeve 
Aleutian e¢ Wien e (international) Caribair « (Canadian) B. C. Air Lines, Nordair. 








Austrian carrier during last spring. 

Each aircraft has a crew of five— 
captain, copilot and three hostesses. 
AUA’s 8,694 unduplicated route mile 
network connects Vienna with 24 cities 
in 18 different countries in Europe and 
the Middle East during the summer 
flight schedule. This winter, with no 
service to Cairo, there are a total of 30 
services to 23 centers in 17 different 
countries. 

The only domestic round-trip flights 
are from Vienna to Innsbruck and 
Vienna to Salzburg. The longest inter- 
national flight is from Vienna to Bei- 
rut. Other round-trips include Vienna- 
Zurich; —Vienna-G ene va-Barcelona; 
Vienna-Stuttgart-Paris; | Vienna-Frank- 
furt; Vienna-Prague-Dusseldorf; Vi- 
enna-London; Vienna-Venice-Rome 
during the summer and Vienna-Milan- 
Rome in the winter months. Most of 
these are operated on a once-a-day fre- 
quency at least, some twice a day and 
a few on a three-times-a-day round-trip 
basis. 

The Vienna-Zurich and_ Vienna- 
Frankfurt services are the most profit- 
able on the carrier’s network. They 
average a load factor of up to 98% 
during the summer flight schedule and, 
according to a company official, more 
AVA aircraft than presently available 
could be operated on these two routes 
and still be filled to capacity. 

In addition, there are two flights 
weekly each from Vienna to Athens, 
Istanbul, Beirut, Moscow, Prague, 
Warsaw, Budapest, Bucharest, Sofia and 
Belgrade. 


Occupation Benefits 


Austrian Airlines has, in fact, in some 
measure benefited from many of the 
air routes to East European centers es- 
tablished during Austria’s Russian occu- 
pation. It now operates 14 services to 
the Iron Curtain bloc, more than any 
other Western carrier. Austria, situated 
in the center of Europe, forms a natural 
trafic junction and its national carrier, 
based in Vienna on the Eastern fron- 
tier, forms a natural air bridge between 
East and West Europe. 

According to Austrian Airlines’ Vis- 
count flight schedule, utilization rate 
per aircraft is presently in the neighbor- 
hood of 7.5 hr. daily. The carrier hopes 
to achieve a minimum of 6 hr. 30 min. 
flying time per aircraft daily during the 
1961-62 winter flight schedule. 

To maintain its flight schedule with 
only seven Viscounts, the company has 
worked out a progressive maintenance 
plan so that no single aircraft ever 
spends more than about one night in 
10 at its Vienna base. This plan, pre- 
pared well in advance, shows the em- 
ployment of every aircraft on the var- 
ious routes during the day, leaving a 
margin for possible delays or flight can- 
cellations and allowing for servicing 








Accurate and flexible enough to use 

as a scientific instrument, 

yet rugged and reliable 

for everyday use, 

SELENIA WEATHER RADAR 

is the choice of many European weather services. 
Write today for 

the New Selenia Weather Radar Catalogue 
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HELP AIRCRAFT 
AVOID STORMS, 
TURBULENCE 
HEADWINDS 


Selenia high-power, low-cost 

weather radar detects storm formations 
at great distances. The combination of 
the Pencil-Beam antenna, flexible 
scanning modes and calibrated 
iso-echo gain control quickly 
determines the altitude and extent 

of the zones of dangerous precipitation 
and turbulence. Up-to-the-minute 

en route weather information can 

thus be forwarded to pilots in the area. 
Inexpensive weather balloons can be 
automatically tracked with Fire-Control 
accuracy to determine wind speed 

and direction at various altitudes. 

The most economical cruising altitude 
is readily determined for all routes. 


Your inquiry is invited 
for more specific information 
ROME ITALY - P.O.BOX 7083 





Nel OV YL UI Ue eet ne) OW oe 
HD ROMANE AND KAMICATIONAL SUSTEMOSA 
OBIE ASTRONOMICAL, OBSERVATORY TEMP 
Pe ADUANCED CAPABILITY RADAR: 
Fee TLIO RESIST CORDPUTE 
8 6750 a Fuace ConTTROL SYST 
AGRIOSPAGE [NTELLAEUOS DATA EAMIOUNE SUS 

TITAN 0 CUDARCE COMPUTER: HUET FIL 

f0/AS0-28 (V) ROME RANICATION AND SISSILE 
B (061, CULCTROMACRETIC INTELLIGENCE SUSTEM 

ARTEMIS ° PRESS ° Pe 

SIPEMESINUMTION. 4h)! 

a FLOAT /NPORMER & > faimiser 
TISSILE TEST OATS CANDLE Dees gr noe 
CTUNUSEPERDG CESTY STUDY Mga PUY 
TORTI MAP COMPILATION KAM CELESTI 


VOL Problem-solving in space and defense. | 
these are some of the projects for which the 4 


ee °<5/!\} IBM Federal Systems Division is developing (eo 
BB advanced information-handling and control) FEA: 









































4 \7) 
eels lll systems. Total IBM systems capabilities can 


| Syria \@ be focused on your problem. am SEI 


— Beaieen MERICURIVE |) btctaedetmatietnndece = UY 


ORANAL CALCULATIONS = 
FETEIWAR MEME ENEUAMINRNING erent 








and maintenance time en route. For 
example: 

e Thursday: Takeoff at 8:30 a.m. from 
Vienna to Stuttgart-Paris, returning to 
Vienna in the afternoon. The same 
aircraft takes off that evening from Vi- 
cnna for Milan and Rome where it re- 
mains overnight. 

e Friday: Takeoff from Rome in the 
morning via Milan to Vienna, arriving 
there at midday. That afternoon the 
plane goes from Vienna to Warsaw 
and Moscow where it spends the night. 
e Saturday: Takeoff from Moscow in the 
morning for Warsaw-Vienna-Salzburg- 
Geneva-Barcelona, where it spends Sat- 
urday night. 

e Sunday: Takeoff from Barcelona to 
Geneva-Salzburg-Vienna and then on to 
Milan and Rome for the overnight stay 
again. 
e Monday: Takeoff from Rome _ to 
Milan-Vienna-Warsaw-Moscow for the 
overnight stop. 

e Tuesday: Takeoff from Moscow in the 
morning to Warsaw-Vienna-Salzburg 
Geneva-Barcelona for the night. 

e Wednesday: Takeoff from Barcelona 
for Geneva-Vienna-Sofia for the over- 
night stop. 

e Thursday: Aircraft leaves Sofia for the 
round trip to Vienna-Innsbruck-Zurich- 
Geneva. The plane makes an overnight 
stop in Geneva. 

e Friday: Takeoff from Geneva 
for Salzburg-Vienna-Prague-Dusseldorf- 
Prague-Vienna for the night 

During these nine days, the aircraft 
normally covers a distance of about 
18,630 mi., takes off and lands 82 times 
and carries an average of 2,000 passen 
gers. The aircraft’s crew is relieved en 
route at least once a day and, on the 
longer flights, twice a day, 

Servicing and maintenance work is 
carricd out during the longer stopovers 
or at the end of the respective round- 
trip flight. 

Austrian Airlines’ first fatal accident 
occurred Sept. 26, 1960, when a Vis- 
count crashed near Moscow killing 25 
passengers and the crew of five. 


Maintenance Procedures 

Servicing and intermediate checks of 
both the Viscount airframes and 
powerplants are done at Vienna Air- 
port by the airline’s own technicians. 
Until now, major airframe overhauls 
have been turned over to Marshall’s 
Flying School at Cambridge, England, 
and major overhaul of the Viscount 
engines to Lufthansa West German 
Airlines’ workshops in Hamburg. New 
electronic, hydraulic, electrical and Vis- 
count propeller servicing equipment 
was installed last year and the entire 
airframe maintenance program, includ- 
ing major overhauls, now will be under- 
taken by the company’s technicians in 
Vienna, according to the following 
work schedule: 





Total miles flown per year 
Hours flown 

Passengers carried 

Freight ton miles flown 
Mail ton miles flown 
Over-all load factor 


Ton miles offered . 
Passengers carried 

U.S. tons of freight carried 
U.S. tons of mail carried 





AUA Austrian Airlines’ Growth 


1959 
1,457,895 
6,965 
72,675 
397,291 
140,256 
39.89% 
First nine 
months 1961 
12,056,000 +50 % 
115,000 +53.7% 
610,500 +-46.5% 
244,200 +33 % 


1958 
1,041,714 
4,885 
28,351 
168,597 
56,487 
25.2% 
First nine 

months 1960 

8,079,575 
74,817 
383,624 
183,196 








e Pre-departure inspection of the au 
craft requires two men and lasts half 


an hour. 

e Inspection of cach aircraft by thre: 
mechanics after each 30 hr. of flying 

e Periodic check after every 60 flight 
hr. requiring 36 man hr. 

e Another check after every 120 flight 
hr. requiring an average of 350 man hi 
e Major airframe overhaul cycle is com- 
pleted after 3,000 hr. 

Major airframe overhaul carried out 
by Marshall’s Flying School has kept 
each aircraft grounded for approxi- 
mately two weeks. By undertaking thi 
job itself, the company expects it to 
require about three weeks initially 

The Viscount powerplants undergo 
the same frequency of servicing and 
checking as the airframes, but the er 
gines complete their major overhau 
cycle at 2,000 hr. The carrier is hopin 
gradually to increase the engine over 
haul life to about 2,500 or 3,000 hi 

AUA’s technical staff also is responsi 
ble for the checking and servicing of 
all Vickers Viscount aircraft of Ai 
France, Alitalia, Lufthansa West Ger 
man Airlines, British European Airways 
and Iraqi Airways as well as of the 
Comet IV turbojets of Middle East 
Airways serving Vienna. This, togethe: 
with the carrier’s own servicing and 
maintenance work, is done in its work 
shops and hangars at Vienna Airport 
where it also has its own pilot and 
technical training school. 

The first nine of Austrian Airlines 
present staff of 31 pilots received thei 
first year’s basic pilot training with 
KLM Royal Dutch Airlines. This was 
followed by three-to-four months train 
ing with the Irish carrier, Aer Lingus, 
then to Lufthansa West German Air 
lines for one month of special Viscount 
training. ‘bhey qualified for service with 
Austrian Airlines after a final five weeks 
of instruction with the Viscounts’ Brit 
ish manufacturers, Vickers, Ltd., where 
originally about 15% of the airline’s 
total technical staff also rounded off 
their training with a five-week course 

The airline’s technicians complete 
their training on the Viscount servicing 
and maintenance procedures after about 
20 weeks, although they qualify a 
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killed technicians only after a practical 
lining period of up to two years. 
\UA’s captains and copilots also 
just undergo both an efficiency and 
medical test every six months. Until 
\ustrian Airlines took delivery in 1958 
f its own ground simulator, which is 
fitted with the Viscount’s instrument 
oard, its pilots had to complete their 
training with Swissair in Zurich. Now, 
inder R. H. Kaefer, head of AUA’s 
pilot training center at Vienna Airport, 
the entire course is conducted locally. 


Basic Qualification 
Basic qualifications required of any 
w pilot joining the company include 
private pilot’s license ana a radio 
perator’s license. He then has to pass 
the subsequent medical and_psycho- 
gical tests, followed by from 45 hr. to 
hr. of instruction. This training 
yurse is conducted in accordance with 
the rules laid down in an SAS training 
lanual, 
\ combined SAS-Swissair route man- 
il also is used in the pilot training 
hool, which is kept up to date and 
vised on a weekly basis. Kaefer is 
urrently building up an advanced pilot 
training school. 
AUA is a member of International 
\ir Transport Assn. In addition, the 
\ustrian airline has signed a number of 
mnmercial agreements with other com- 
panies covering route pooling and 
gency pacts. These include Scandina- 
ian Airlines System, Lufthansa West 
German Airlines, British European Air- 
ways, MALEV Hungarian Air Trans- 
port, TABSO Bulgarian Civil Air 
lransport, TAROM Rumanian Air 
fransport, Air-India, Finnair and Al- 
italia 
[he company has permanent offices 
n Vienna, Innsbruck, Salzburg, Zurich, 
Paris, London, Frankfurt, Rome, Stutt- 
gart and Athens. The airline also plans 
to have its own office in New York by 
1962. The company is permanently 
represented by agents in Dusseldorf, 
Madrid, Geneva, Venice, Milan, Bel- 


grade, Moscow, Istanbul, Beirut, Prague, 


Budapest and Barcelona and recently 
became the general sales agent in Aus- 
tria of Iraqi Airways. 
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USAF Sees Need for 3-Man Lunar Rover 


By Barry Miller 


Three-man, multi-purpose lunar rov- 
ing vehicle capable of performing such 
logistic functions as towing, bulldozing, 
maintenance and repair at a military 
base on the moon may evolve by 1966 
from a study contract the Air Force’s 
Aeronautical Systems Division intends 
10 award early next vear 

Industry proposals for the study were 
requested recently (AW Nov. 13, p. 23) 
by the Support Techniques Branch, 
Flight Accessories Laboratory, Aerome- 
chanics Branch of ASD. They are being 
evaluated now and a decision is due 
shortly. A companion study, calling for 
a temporary lunar shelter, or base, which 
the lunar vehicle might serve as a work- 
horse, is on bid now. 

While modest in size, if not in scope, 
both efforts underscore emphasis the 
Air Force is placing on the value of the 
moon as a manned base for perform 
ing military missions like cislunar and 
spage surveillance, reconnaissance, de- 
terrent space weapon systems and the 
identification and destruction of hostile 
space vehicles. 

Even without a clearly defined mili- 


tary mission on the moon, USAF has 
over the past several years kept abreast 
of lunar military potential through a 
continuing, interrelated series of studies. 


Photo Platform 


Prominent among these studies was 
an examination (AW Apr. 27, 1959, 
p. 26), under SR 183, of lunar observa- 
tories (bases) which might provide a 
platform from which photographic and 
other optical and electromagnetic sen- 
sors could maintain close surveillance of 
the earth and near space, unhindered 
by terrestrial atmospheric conditions. 

An examination of the lunar strategic 
weapon system (SR 192) grew from this 
study, Later, several industry contrac- 
tors took a close look at a permanent 
lunar base and the logistics necessary to 
support it in a follow-on or refinement 
of SR 192, known as SR 17532. Four 
SR 17532 studies were completed sev- 
eral months ago by North American 
\viation, Martin, General Electric and 
General Dynamics/Astronautics. 

Several related reports on an earth- 
to-lunar logistic system, conducted un- 
der SR 183A, were submitted to the 
Air Force’s Space Systems Division re- 
cently. In another study (AW Sept. 28, 
1959, p. 26) in this series (SR 182), Air 
Force, through what formerly was the 
Ballistic Missile Division, looked be- 
vond the moon at potential moon-to- 
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interplanetary strategic svstems. 


On the basis of the results of these 


studies, the Air Force regards a manned 
lunar base as technically feasible, and 
attainable by 1969 provided necessary 
techniques and equipment are devel- 
oped. 

Lunar roving vehicle would be an 
integral part of the projected lunar base 
which it might be asked to build at a 
future date. The vehicle would aid in 
constructing and then supporting the 
base, would transport men, equipment 
and materia, and might offer shelter 
with its own life support system to 
protect men, if necessary, from solar 
radiation, micrometeoroids, and other 
environmental hazards. 


Initiate Study 


To satisfy these needs, the Air Force 
has initiated the projected lunar rov- 
ing vehicle study. Its specific objec- 
tives—as outlined in a work statement 
circulated to industry recently—are to: 
e Define preliminary design concept for 
the vehicle. Air Force contends that 
sufficient information is known about 
the lunar environment to formulate a 
preliminary concept, sufficiently versatile 
to be revised on the basis of informa- 
tion gathered in projected National 
Acronautics and Space Administration 
lunar probes without seriously compro- 
mising expected vehicle performance. 
This includes dimensional outline draw- 
ings detailing components and con- 
cepts. 

e Formulate a comprehensive research 
plan that pinpoints applied research 
areas that must be tackled so that the 
vehicle could be constructed by 1966. 

As presently envisaged by ASD, the 
roving vehicle is not to exceed 10 tons 
and its configuration is to be within a 
40 ft. long, 14 ft. diameter cylinder. 
The final shape and size will be dictated 
by booster configuration. It is to be a 
wheeled or tracked vehicle capable of 
speeds from between 5 and 10 mph. 
Its minimum range is projected at 250 
mi. without refueling or resupply. ASD 
has specifically ruled out any uncon- 
ventional locomotion schemes such as 
walking legs or paddle wheels. 


Support Functions 


Vehicle may perform support func- 
tions for initial establishment of a 
manned lunar base. It would be ex- 
pected to: 

e Transport a three man crew and addi- 
tional cargo over the lunar surface. 

e Tow or drag support equipment 
needed at a lunar base. 


© Bulldoze loose lunar surface or scoop 
it for back filling or covering. 

e Manipulate for assembly, maintenance 
and repair tasks. Manipulator(s) is to 
have provisions for manual control by 
a crew member from within the vehi- 
cle and for remote control through a 
servo control system. Actions of the 
manipulators are to be remotely moni- 
tored. 

Vehicle is to be designed to be ready 
without special assembly operations 
after soft landing on the lunar surface. 
It must be capable of functioning 
through the lunar environment (AW 
Oct. 2, p. 52). The vehicle must be 
capable of withstanding the lunar vac- 
uum, temperature extremes, radiation, 
the shock of a soft-landing and the 
various conditions encountered en route 
to the moon. 

Air Force is requesting that the vehi- 
cle have a life support system capable 
of sustaining three men for up to seven 
days. 

An environmental control system 
is to provide a reliable supply of oxygen 
and protection, maintain satisfactory 
respiratory pressure and be able to ex- 
tract impurities from the life supported 
volume. Men are to be able to enter or 
leave the vehicle without making elab- 
orate resupply of environmental condi- 
tions necessary. 

Interestingly, the Air Force work 
statement requests that environmental 
control and life support system be 
capable of meeting both the physiologi- 
cal and psychological needs of the three- 
man crew. 


Vehicle Design 

The vehicle is to be so designed that 
it may be controlled from the earth or 
the moon via direct earth-to-moon or 
lunar control links, respectively. Dual 
control technique would enable it to 
operate successfully without a crew be- 
fore man steps on the moon. This is a 
growth capability that many companies 
that have studied roving vehicle con- 
cepts believe would be economically 
feasible and desirable. Radius of effec- 
tive remote operation may be only two 
miles, 

Checkout of vehicle subsystems and 
monitoring of its operation are to be 
able to be done remotely, too. Observa- 
tions will be made of the lunar terrain 
by sensors, probably television, and per- 
haps infrared, and the data transmitted 
to lunar bases. 

Heavy demands are being placed on 
the vehicle’s communications system as 
Air Force is suggesting that the ve- 
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STEPS Generator Tested 


Solar thermionic electrical power system (STEPS) directly converts solar energy to electrical 
pedestal at Phoenix, Ariz., test facility, the system is expected to generate 300 watts in space environment. Orientation system locks on sun 
with maximum error of six minutes of arc. Collector, which unfurls from 12-ft.-dia. x 5-ft.-long cylinder to 153-ft.-dia. dish, focuses 
solar radiation on thermionic converters (right), heating cathodes and causing emission of General Electric’s Missile and 
Space Vehicle Department, Philadelphia is developing STEPS for the Air Force Aeronautical Systems Division. 


energy. Shown above on radar antenna drive 


electrons. 


hicle’s communications system be capa- 
ble of maintaining contact with other 
lunar points both within and beyond 
the lunar-line-of-sight. Lunar line of 
sight is shorter than that of the earth 
because of the former's greater curva- 
ture (AW Oct. 9, p. 71) and the prob- 
able absence of an ionosphere which 
could reflect radio waves adds complex- 
itv to the communications problem. 

Potential contractors will have exten- 
sive freedom in investigating and an- 
alyzing vehicle subsystems. Air Force is 
suggesting, however, a number of ap- 
proaches which could be among those 
from which selections ultimately would 
be made. For example, radio, television, 
telephone, coherent light transmission 
and incoherent light transmission are 
among possible choices for local com- 
munications. 


Alternate Choices 


Other possible choices suggested for 
lunar roving vehicle subsystems are the 
following: — 

e Power source—Nuclear, fuel cell, solar, 
battery and chemical dynamic system. 
e Power transmission—Electrical, me- 
chanical, hydraulic, pneumatic, electro- 
mechanical. 

e Observation and navigation—Radar, 
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television, radio beacon, trail marking 
and visual. 

e Structure—Double 
and monocoque. 

e Life support and environmental con 
trol—Open systems, closed, semi-closed 
e Manipulator—Electro-hydraulic, —me- 
chanical, hvdraulic, mechanical. 

e Vehicular controls and instrumenta- 
tion—Manual, mechanical, hydraulic, 
pneumatic, electro-mechanical. 

The vehicle is expected to perform 
all its functions with a minimum of 
manual labor required. 

The contractor must identify vehicle 
subsystems that will require an advance 
in the state of the art. He would also 
indicate magnitude of effort required 
in obtaining an integrated vehicle de 
sign including solutions to problems of 
power sources, seals, lubricants and 
locks. 


shell, laminated 


Compact Xenon Arc 
Lamp Is Developed 


Cleveland, Ohio—Compact 5,000- 


xenon arc lamp capable of 275,000 
lumens output, approximately three 
times the sun’s intensity, has been de 
veloped by General Electric's Large 
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mp Department to simulate solar 
liation for missile and space vehicle 


cround tests. 


GE engineers maintain that aiming 
inks of the lamps at parabolic mirrors 


to create a parallel light beam, produces 


flux density of 130 w./sq. ft. simu- 
ting the effect of sunlight on vehicles 
near space. 
These tests could help determine 
tmal balance of spacecraft and test 
formance of devices designed for re- 
»onse to solar radiation, according to 
I 
= xenon arc lamp is highly stable 
ree of noise, smoke and fumes dur- 
eae the company adds. The 
mp is a direct-current light source 
used in an ellipsoid quartz bulb. 
ill length is slightly more than 19 
but the bulb itself is about 34 in. 
liameter and 44 in. long. 
[he bulb houses two tungsten elec- 
les with an 8 mm. arc gap operating 
1 high-pressure xenon atmosphere. 
\lthough lamp life ratings have not 
n established, GE has set an objec- 
of 1,000 hr. average life under 
rmal operating conditions for the 
00-w. lamp, which will be marketed 
n, and a similar 2,000 w. lamp, 
ready on the market. 
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WORLD'S FASTEST “RUNWAY” for advanced testing of 
aircraft tires is Goodyear’s new multistage dynamom- 
eter system. First to simulate most accurately all tire 
operating conditions, system qualifies tires up to 320 
mph, and advanced testing at 500 mph. Today it’s 
checking out designs for 1970's tires. 





SAFER JET 


Proven safer traction.. 


If they’re Goodyear tires, they’re 
engineered to withstand higher 
loads and hotter temperatures for 
longer periods, to give the best 
over-all performance time after 
time. Whether the challenge is a 
225-mph-takeoff requirement, or 
an extended taxi run under load, 
or the abusive high impact of a 
Navy carrier landing, Goodyear 
tires deliver performance beyond 
requirements. And the extra mar- 
gin of reliability they provide in 
high-speed service, plus their 
longer tread and carcass life, is 
the plus value Goodyear tires 
deliver. 


Five major reasons account for 
Goodyear’s commanding position 
in aircraft tires: 


1. Continuous rib treads truly 
engineered to deliver the ideal life 
and stopping-power combination 
under both wet and dry runway 
conditions. 


2. Tread design provides a “‘built- 
in” obvious and proven reliable 
wear indicator. When any portion 
of the groove disappears, tire 
change is indicated. 


3. Most advanced research, de- 
velopment, testing and quality 
control facilities in the world. 








LANDINGS 


proven safer vmpact reliability 


4. Unrivaled reeerd of perform- 
ance on all types of high-speed 
commercial and military planes. 


5. Largest staff of expert avia- 
tion tire consultants, available for 
on-the-spot service everywhere. 
Today Goodyear is fully capable 


of meeting all requirements for 
high-speed aircraft tires—for the 


GOODFYEAR 


jet aircraft flying now and tomor- 
row. Call your nearest Goodyear 
field office for complete details. Or 
write on company letterhead to 
The Goodyear Tire & Rubber 
Company, Aviation Products 
Division, Dept. L-1715, Akron 16, 
Ohio. Remember-—lots of good 
things come from Goodyear. 


PROVEN RIB TREAD PATTERN gives optimum tire coeffi- 
cient of friction—optimum tread wear and reliability. 
Three center grooves “pump” runway clear of water, 
let tire grip practically dry runway, rain or shine. Wide 
outer ribs resist excessive tread wear and surface cut- 
ting. Shoulder grooves supplement center grooves, 
maintaining a high coefficient of friction throughout 
tread life. 





THE SIZE DIMINISHES; Kd THE POWER REMAINS AS HIGE 


Tiny New 3/8” (0.375”) Squaretrim® 
Potentiometer Dissipates One Full 
Watt In Still Air! 





The performance of this new Daystrom subminiature Squaretrim is as great as its half-inch cousins. Further, 
the one-watt rating is based on still-air tests...typical of our conservative specifications. Contained in a stack- 
able package only 34” square and just 1%” thick, the new Series 200 Squaretrims permit great circuit density 
(27 per cubic inch) and the 144 different models offered give wide design latitude. The Series 200 Squaretrims 
range from 10 ohms to 35K, operate from —55 to +150°C, and need no mounting brackets for stacking. A true 
precision instrument with all the exclusive features of the Daystrom line, this new potentiometer is designed 
to meet MIL R-27208 and MIL R-22097. Write for detailed information. 


tom, 
‘DAYSTROM, incorPoraATeED 
i ?Z* 

POTENTIOMETER DIVISION 


ARCHBALD, PENNSYLVANIA ¢ LOS ANGELES, CALIFORNIA 











Various configurations of lunar mission models are tested at Na- 

NASA T [ di T Of tional Aeronautics and Space Administration’s Langley Research 
ests an ing raits Center, Va., to determine their earth landing characteristics. Some 

tests are conducted by landing the models on the wooden platform; 

Vy o L Mi M d | others by landing the models on water. The models are catapulted 
arious unar ISssion 0 e S by an overhead device. Technician is preparing lenticular-shaped 


model with stub win 


s for testing. 
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—- AUXILIARY 


POWER SUPPLY 


Direct conversion of heat to electricity offers the solution 
to the problems of auxiliary power in space. 

New techniques of space charge neutralization are being 
developed at Ford Instrument Company under U.S. Air Force, 
U.S. Navy and company sponsored studies. This work offers 
the opportunity to obtain significant power densities with 
wide spaced plasma power diodes at cathode temperatures 
around 1200°C. Application studies currently being under- 
taken involve chemical, solar and nuclear heat sources.1.6 


(@ FORD itSTRUNMENT Co. 
DIVISION OF SPERRY RAND CORPORATION 
31-10 Thomson Avenue, Long Isiand City 1, New York 


Ford instrument guidance and contro! components participated in these missile and space ‘‘firsts'’’: First Free-World man-into-space vehicle (mercury-RevsToNe) © First 
operational ballistic missile (reostone) « First successful launching of a Free- World satellite + First successfully recovered nose cone + First successful Free-World space probe, 


BA GREATIVE TEAM OF SCIENTIFIC, ENGINEERING AND PRODUCTION TALENT 





Oscar 1 Amateur Radio Satellite 
Launched by USAF Discoverer 36 


By Russell Hawkes 


Oscar 1 amateur radio satellite was 
successfully launched into a polar orbit 
last week as a_ piggyback spacecraft 
aboard USAF Discoverer 36. 

Beacon in the 10-Ib. satellite began 
transmitting 28 min. after launch in- 
dicating successful separation from the 
Agena carrier rocket. The signal was 
first acquired by a U.S. ham station in 
Marie Byrd land, Antarctica and the in- 
formation was immediately relayed to 
the Oscar control center at Sunnyvale, 
Calif. by amateur single side band radio. 

Oscar 1 (AW Feb. 13, p. 77) is to 
transmit a beacon identification signal 
for three weeks on a carrier frequency 
of 145.0 mc. in the amateur radio 
two-meter band. 

It is intended to give amateur radio 
operators all over the world experience 
to prepare them to use more ambitious 
active amateur communications §satel- 
lites proposed by the amateur Project 
Oscar Assn. 

Association officials are confident that 
success of the first satellite will generate 
strong support in government and in- 
dustry for the later proposals. The 
project already has the expressed back- 
ing of the U.S. Information Agency. 

No money is being sought for the 
project. The association is composed 
entirely of radio amateurs with profes- 
sional experience in U.S. space pro- 
grams and has strenuously resisted any- 
thing which might compromise the 
amateur nature of the project. Equip- 
ment has been assembled from compo- 
nents donated to the project without 
charge by various companies and the 
people who have designed and manu- 
factured it worked without pay. 

There are three Oscar | satellites on 
hand at Vandenberg AFB. The one 
launched was selected shortly _ be- 
fore launch time. One effect of reliance 
on donated parts has been to make it 
impossible to make the three satellites 
identical. Donors of some of the more 
expensive components could not afford 
to offer a complete set of three, and 
differences between those offered by 
different manufacturers forced some 
variety in circuitry. 

The American Radio Relay League, 
governing body of U.S. amateur radio, 
has used its publications and other 
channels to disseminate information 
about Oscar to amateur radio operators 
in the U.S. and other countries. 

The Project Oscar Assn. is currently 
studying 26 technical approaches to the 
design of more advanced amateur com- 
munications satellites which can be 
built if expected non-financial govern- 


ment support materializes. One of thes« 
approaches includes a simple, low-cost 
attitude stabilization scheme. 

Oscar 1 weighs 10 Ib. and is encased 
in a magnesium housing curved to fit 
under the outer skin near the aft end of 
the Agena B spacecraft. When _ the 
Agena has separated from the aero- 
dynamic skin which covers its aft end 
at launch, the ballast compartment in 
which Oscar 1 is placed is uncovered, 
making ejection possible when Agena 
has achieved orbit. Outer surface of 
Oscar 1 is plated with 0.1 mil of gold. 

A quarter-wave monopole antenna, 
folded at launch, springs erect in the 
center of its ground plane on one side 
of the satellite when it has been sepa- 
rated from its Agena carrier rocket. The 
housing is about 10 in. x 12 in. x 5 in. 
and contains a 100-milliwatt beacon 
transmitter, kever and nickel-cadmium 
or silver-cell batteries encapsulated in 
foamed epoxy. 

The all-solid-state beacon will trans- 
mit the Morse Code identification sig- 
nal “hi.” The orbital lifetime of the 
satellite is expected to be about 30 days 
but the beacon will transmit only for 
three weeks, plus or minus three days. 

The Project Oscar Assn. has supplied 
amateur radio operators with four track- 
ing techniques and reporting formats. 

However, operators have been urged 
to develop their own techniques if their 
experience suggests better ones and to 
report these to the association. Recom- 
mended procedures range from simple 
reports of acquisition and fadeout times 
and signal strength to three-dimensional 
direction finder techniques and Doppler 
shift plotting for the better equipped 
and more experienced amateurs. The 
rate at which the beacon keyer sends 
identification signals is sensitive to tem- 
perature in the satellite and all opera- 
tors have been advised to measure and 
report the time required to send 10 
complete identification signals. This 
will help determine the validity of ac- 
quisition reports. 


OSCAR 1 amateur radio satellite is a small 
VHF transmitter in a curved housing to fit 
into aft end of Agena B space vehicle. 


AVIATION WEEK and SPACE TECHNOLOGY, December 18, 1961 


| 
| 


FOR 
aa 


m7 


APPROX. ACTUAL SIZE 


New PACIFIC 


SENSING INERTIA 


'G'SWITCH 


... provides high 
performance 


...feliable acceleration 
switching! 


Pacific’s new inertia switch is readily 
adaptable to meet a variety of “G” 
sensing uses from missiles to freight 
cars. It permits a wide variation in 
performance and range with only 
a minimum of engineering and de- 
velopment to meet specific require- 
ments. A unique switching action 
provides positive “make or break” 
action of the electrical contacts at 
the “G” setting regardless of envi- 
ronmental conditions. 

For information on Pacific inertia 
switch designed to your own re- 
quirements...or on a standard unit, 
WRITE TODAY. The engineering 
skill and creative ability of Pacific 
Scientific are at your service. 


Write for current engineering data sheets— 


PACIFIC SCIENTIFIC COMPANY 


P.O. Box 22019, Los Angeles 22, 
Calif. ¢ San Francisco 
San Diego « Seattle « Portiand 
Denver ¢ Arlington, Texas 


representatives: 

in the Eastern U.S. 
AIRSUPPLY-AERO 
ENGINEERING CO. 
Mineola, L.!., N.Y. 

in Canada: GARRETT 

MFG. LTD.—Toronto 

Montreal — Rexdale, Ont. 
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Half-mule, half-bird The us. Army’s Sergeant, now in production, is artillery, 
and it can traverse terrain where caissons used to go rolling along. And for long, 
fast hops, the Sergeant can readily be airlifted. The prime contractor, Sperry 
Utah, wisely selected new, light gages of USS ‘‘T-1"’ Constructional Alloy Steel 
with 100,000 psi yield strength for the ground support special purpose equipment. 
USS ‘“‘T-1’’ Constructional Alloy Steel is three times stronger than structural 
carbon steel, thus fabricated components can be made thinner and lighter with 


no sacrifice in strength. The entire launcher is air-transportable because it 


weighs only 16,000 pounds—7,000 pounds less than if built with structural 


@5) “Keeps America's strength high.” 


Wide use of USS “‘T-1" Steel makes the transporter- Frame components of special purpose container trans- 


erector-launcher 7,000 pounds lighter and completely port trailers are ‘‘T-1"’ Steel; launcher boom is also ‘‘T-1”" 
air-transportable. Steel, for maximum strength and minimum weight. 


All major structural components were designed at an allowable working stress of 66,700 psi. 





carbon steel. When your missile sup- 
port system goes on the drawing 
board, you can obtain applications 
and development assistance by con- 
sulting the one producer of all basic 
materials for support hardware and 
facilities. Whether it’s carbon steel 
or special constructional alloy steels, 


electrical cable or wire rope...consult 


United States Steel 


USS and “‘T-1" are registered trademarks 


64" diameter welded USS “‘T-1"" Steel tubing forms the 
torus ring of the launching superstructure, 


USS “‘T-1" Steel outrigger legs stabilize the unit In firing 
position. Also made of ‘‘T-1"’ Steel are the U-frame, exten- 
sion arms, top and rear tension members and back beam. 





reedle in unmanned Night 


Y 
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NAVIGATION with “needle’s eye” precision 

is achieved by Motorola RDI. Synergistic 
combinations of Radio, Doppler, and Inertial 
sensory data into one integrated system exceed 
the sum of the capabilities of each. Ranging 
hundreds of miles from their ground-anchored 
reference, these R+D, R+I and R+D+I combina- 
tions provide targeting accuracy. ..immunity 

to interference...resistance to detection. Unique 
combinations of these techniques have 

been proven in applications requiring real-time, 


Military Electronics Division 


All qualified applicants will receive consideration for employ- 
ment without regard for race, creed, color, or national origin 
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ingen 
ae toms 
“equired Motorola systen 


position-fixing and space vehicle-guidance. These 
Motorola systems originally were designed for 
missile guidance and surveillance drone 
navigation...they now provide reliable solutions 
to a broad range of problems requiring 
continuous, current, and extremely accurate 
control data never before attained in a dynamic 
environment. Sensory synergism is another 
demonstration of Motorola’s systems ingenuity. 
Classified details of these programs are avail- 
able to those with an established need to know. 


MOTOROLA 


CHICAGO 51, Illinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East Mc Dowell Road 
RIVERSIDE, California, 8330 Indiana Avenue 






































Line drawing of the 27-in. Trailblazer nose cone shows location of the 15-in. spherical motor. Fixture at top is ballast, and electronic 
instrument package is installed in the forward bulkhead. At left, a General Electric technician inspects the surface of the payload afterbody. 


Trailblazer 2 Series to Study Re-entry Phenomena 


Trailblazer 2 rocket series, designed to study 
re-entry physics phenomena, is under way 
at Wallops Island, Va., as part of the Proj- 
ect Defender experiments sponsored by the 
National Aeronautics and Space Administra- 
tion, Lincoln Laboratory of the Massachu- 
setts Institute of Technology and the Ad- 
vanced Research Projects Agency. Fourth 
stage structure was built by General Electric 
Missile and Space Vehicle Department, 
which also designed and installed the instru- 
mentation. The stage weighs 45 Ib., and is 
27 in. long. Weight reduction was obtained 
by using magnesium and thorium for the 
inner structure. The four-stage launch 
vehicle, engineered and fabricated by Atlan- 
tic Research Corp. Space Vehicle Group 
(AW Jan. 16, p. 102), consists of a Thiokol 
Castor booster stage, which has two Thio- 
kol Recruit assist rockets; Grand Central 
Rocket TX-77, Lance; third-stage Hercules- 
Allegany Ballistics Laboratory 248 Altair, 
and fourth-stage spherical, built by NASA’s 
Langley Research Center, called Cygnus. 
First two stages are designed to lift the 
vehicle to an altitude of one million feet. 
The vehicle then noses over, and the last 
two stages drive the nose cone to a velocity 
of more than 20,000 fps. Spectrographic 
and meteor cameras obtain velocity data. 


Trailblazer’s 45-lb. nose cone is covered with a six-inch-radius nose cap. The cone and 
ablative cap were built by General Electric’s Missile and Space Vehicle Department. 
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ALUMINUM COMPANY OF AMERICA 


ALCOA CAPABILITY , AT WORK. ‘e 


weldable cryogenic aluminum alley 


that’s stronger, thriftier tha 








Orbiting Observatory Test Chamber Built 
Orbiting solar observatory, being developed by Ball Brothers Research Corp., Boulder, Colo., 
for the National Aeronautics and Space Administration, will be tested in this 10-ft.-dia., 
15-ft.-long space simulator. ‘The chamber, built by High Vacuum Equipment Corp., Hing- 
ham, Mass., can be evacuated to 2 x 10° mm. without cryogenic pumping. Simulated alti- 
tudes between 200 and 300 mi. can be achieved. 


Space Laboratory to Test Re-entry 


Simulated re-entry conditions for a 
wide variety of space flight profiles will 
be incorporated in a new space vehicle 
research laboratory now under construc- 
tion at Avco Corp.’s Research and Ad- 
vanced Development Division, Wil- 
mington, Mass. 

The 79,000-sq. ft. structure, will be 
completed next spring at an estimated 
cost of $1 million. 

It will be combined with an existing 
building that presently houses the di- 
vision’s high-temperature, high-velocity 
research facilities. 


Laboratory Equipment 


The new laboratory will contain the 
following equipment: 
e 10-megawatt arc shroud for high tem- 
perature materials research, simulating 
the enthalpies of ICBM re-entry vehicle 
and orbital velocities. 
e Shock tunnel with a 12-ft. dia. work- 
ing section. Avco says this facility is 
twice the size of any similar existing 
unit and will be able to accommodate 
nearly full-scale ICBM nose cones or 
space vehicles of equivalent size. Using 
6-in. dia. shock tube sections stressed 
to 60,000 psi., the new shock tunnel 
will be capable of velocities of up to 
Mach 30 and will provide 45 channels 
of data. 


e 6.5-in. dia. shock tube, for study of 
the radiative heat transfer loads on r 
entering space vehicles. Using an cle« 
trically-created driving force, this facility 
will simulate enthalpies cquivalent to 
36,000 fps. 

e Magnetohydrodynamic accelerator 
shock tube, to accelerate ionized gas 
flows up to 60,000 fps. Avco says this 
velocity is comparable to that of a 
vehicle returning from a Mars or Venus 
probe. 

e Molecular-beam shock tunnel to stud 
surface interactions of elementary pat- 
ticles with space vehicles at extrem« 
altitudes. 

The new building also will hous« 
some test equipment already in opera 
tion at Avco, including an orbital vehicle 
re-entry simulator (OVERS), a 2-mega 
watt arc tunnel capable of Mach 2.5 
gas flows with durations of up to 10 
min., and a 10-megawatt arc tunnel, 
producing velocities of Mach 5 in a 
1-ft. dia. working section. 

Avco says that a 33,000 cu. ft. capac 
ity central vacuum pumping system will 
allow almost continuous operation of 
the large arc tunnel and will accommo 
date planned future installation of an 
ultra-high vacuum laboratory, a cryo 
genic laboratory, a cryogenic low-density 
wind tunnel and a space chamber. 
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WELDABLE 
CRYOGENIC 
ALUMINUM ALLOY 
THAT’S STRONGER, 
THRIFTIER 

THAN STEEL 


At —423°F (boiling point of liquid 
hydrogen), Alcoa® Aluminum Alloy 
2219has anultimate tensile strength 
of 92,000 psi. Even at elevated tem- 
peratures, 2219 alloy’s mechanical 
properties are superior to those of 
any other commercially available 
aluminum alloy. 

Alloy 2219 has other likable at- 
tributes. For one, it costs about one- 
quarter as much as Stainless steels. 
For another, it’s easy to form and is 
as weldable as aluminum alloy 6061. 
Also, it is compatible with presently 
ed fuels and oxidizers and has 
od ballistic characteristics. 




















SU 


ALL ABOUT CRYOGENICS — Alcoa 
Research and Development Labora- 
tories possess considerable informa- 
tion on the high- and low-tempera- 
ture properties of aluminum alloys. 
if alloy selection or the fabrication of 
cryogenic aluminum presents diffi- 
culties, get in touch with Alcoa. Odds 
are overwhelming that out of the 
minds of the men who staff these 
laboratories—or from the volumes of 
aluminum data at their disposal— 
there will come the answer. 

Write: Aluminum Company of 
America, 1870-Z Alcoa Building, 
Pittsburgh 19, Pa. 


Wacoa ALUMINUM 


A ALUMINUM COMPANY OF AMERICA 
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AiResearch’s 331 Engine Tested on Lark 


By William S. Reed 


Phoenix, Ariz.—AiResearch Manufac- 
turing Division of the Garrett Corp. is 
secking to expand into the light heli- 
copter powerplant market with the 
Model 331-7 light turbine engine which 
was flight-tested recently in a Republic- 
built Lark, a version of the Alouette 
helicopter. 

AiResearch’s light turboshaft engine, 
while weighing approximately the same 
as the French-built Artouste,—200 Ib.— 
produces 500 eshp. at a specific fuel con- 
sumption of 0.619 Ib./shp./hr. 

AiResearch recently teamed with Re- 
public Aviation in a flight test program 
aimed at enhancing the Lark’s position 
in the Navy's Assault Support Helicop- 
ter (ASH) competition by equipping it 
with a U. S.-made engine (AW Nov. 20, 


.> 
) 5 


Market for light turbine engines 
looms potentially large, AiResearch con- 
tends, because of the off-the-shelf nature 
of the Navy Assault Support Helicopter 
specifications. The four-five passenger 
capacity of the helicopter dictates an en 
gine in the 500-ceshp. class and_ this 
lends itself to commercial applications 
such as air taxi, construction, search and 
rescue. Army’s light helicopter market 
has been estimated as being in excess 
of 4,000 in the next five vears (AW 
Sept. 5, 1960, p. 30), making entrance 
into powerplants for this type machine 
a potentially lucrative field. AiResearch 
is entered in the competition for an 
alternate engine for the LOH program 
(AW Nov. 27, p. 24). 

AiResearch has built more than 9,000 
light turbine engines ranging in size 
from 35 to $50 eshp., but applications 
have been confined to ground and 
auxiliary power units and jet engine 
starters. None has been applied as 
primary propulsion unit for aircraft 

The joint Republic-AiResearch flight 

test program involved 6 hr. of flight and 
3.5 hr. of static ground running. High- 
lights of the test program revealed that: 
e Fuel consumption averaged 25 gph. 
during flights which were conducted 
mostly under high load conditions. Av- 
erage fuel consumption for the Artouste 
engine under similar conditions is 
roughly 45 gph. Phoenix elevation of 
1,125 ft. and high ambient tempera 
tures contributed to demands made on 
the engine. 
e Flight to corrected altitude of 11,000 
ft. was made with a gross weight of 
3,348 lb. Altitude was not limited by 
engine capability but by convenience. 
Service ceiling of the Republic Lark is 
10,500 ft. at 3,300 Ib. gross weight. 
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AIRESEARCH MODEL 331 turbine engine develops 500 eshp., weighs 200 Ib. (above). 
Model 331-7 (first drawing below) fixed turbine engine features two centrifugal compres- 
sors in tandem and a three stage axial turbine. Engine turns at 39,000 rpm. Model 331-50 
(bottom drawing) free turbine engine uses same rotating components as the 331-7 fixed 
turbine. Main difference is that the third stage engine is mounted on a separate coaxial! 
shaft and power is taken off aft end of engine. Price of the fixed turbine engine in 100- 
engine lots is $19,000 each; price for free turbine engine in 100-engine lots is $21,000 each. 
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AIRESEARCH TURBINE ENGINE was mounted in the Republic Lark helicopter using the 
same mounting pads as the French-built Artouste engine. Picture was taken during static 
runs in Phoenix, Ariz., hence the chains. Model 331 engine powered the Lark to 11,000 
ft. at maximum gross weight. Normal service ceiling is 10,500 ft. 


@ Noise level of the helicopter/engine 
combination was considerably reduced, 
compared with the Lark/Artouste meas- 
uring 84 db. 100 ft. from the inlet. 

The AiResearch Model 331 engine is 
being developed in two models—fixed 
shaft and free turbine. Rotating parts of 
both models are interchangeable. 


Fixed-Shaft Engine 


The fixed shaft engine has two tan- 
dem centrifugal compressors, an annular 
combustion chamber and a three-stage 
axial turbine. Compressor pressure ratio 
at maximum power is 6.5/1. Each of the 
compressor impellers and turbine wheels 
is of single piece construction. The 
impellers are machined out of a solid 
piece and the turbine wheels are cast of 
Inconel in one piece. The only machin- 
ing done on the turbine wheels is finish- 
ing the hub and balancing the com- 
pleted unit. Cost of the one-piece 
turbine wheels is about one-fourth that 


of built-up assemblies, AiResearch main 
tains. 

The free turbine engine essentially is 
the same as the fixed turbine with the 
exception that the third-stage turbine 
is mounted on a separate co-axial shaft 
aft of the exhaust of the second turbine 
stage. Power takeoff is from this third 
turbine at the rear of the engine rathet 
than from the front of the engine as in 
the fixed turbine model. Weight and 
cost of the free turbine is greater than 
the fixed shaft engine because of the 
extra weight and expense of the power 
takeoff method. 

Ouestion as to which tvpe of engine, 
fixed or free turbine, is most suitable 
for helicopters revolves around the 
power output of the engine. Fixed tur- 
bines require a clutch so that the engine 
can be started without load. The 
arrangement with a fixed shaft turbine 
is similar to that used in helicopters 
powered by reciprocating engines. Free 





Shoft 
Horsepower Jet 
Thrust (Ib.) 
38.5 


Ratings (min.) 

Takeoff 500 
(5 min.) 

Military 450 3t.5 
(30 min.) 

Normal 31 
(Max. Cont.) 

90% Normal 

75% Normal 

Ground Idle 





Performance Ratings 


Sea Level Standard Day Static 


AiResearch Model TSE331-7 


Rotor rpm. 


Main 
Output 
Drive rpm. 


Engine 
SFC 
(nom.) Ib. shp. /hr. 
6,300 9.619 


(nom.) 
40,950 


39,000 6,000 
39,000 ,000 
39,000 ,000 


39,000 ,000 
20,500 3,154 








AVIATION WEEK and 


SPACE TECHNOLOGY, December 18, 1961 


ne engines do not require clutches 
have inherently slower response 
s because of the spin-up time of the 
er takeoff turbine. They are, how- 
heavier than the fixed shaft engine 
slightly more complex. 


Faster Response 

r engines in the 500 hp. class, 
Research contends that the fixed shaft 
gine has the advantage of faster re- 
mse and less weight. Clutches for 
gines up to 500 hp. are not a particu- 
problem. However, for larger en- 
the free turbine will win out 
\iResearch believes, primarily because 
become cumbersome for en- 

s of higher than 500 hp. 
\iResearch’s Model 331 falls about 
lwav in the range of engines pro- 
d by the company. Size of the 
bine engine familv ranges from en- 
of 2 to 9.5 Ib./sec. air flow. The 
331 has an air mass-flow of 4.32 Ib. ‘sec. 
\iResearch has quoted prices of $19,- 
ich in 100-engine lots for the fixed 
bine engine and $21,000 for the free 
Lot price on a militarv contract 
1 be substantiallv reduced, AiResearch 


he S 


aad " 
USAF Grants 
Air Force Office of Scientific Re- 
h recently awarded 60 grants and 
totaling approximately $5 
m to colleges, universities, non- 
fit research institutions and industrial 
sratories. Grants were to the follow- 


ntracts 


Berke- 
control 


(UCLA), 
adaptive 


University of California, 
lif.—$131.000 for 
theory 

Catholic University of America, Washing- 

» C.—-$19,672 for research on flow 
tion 

Massachusetts Institute of Technology, 
lze, Mass.—$29,975 for study of the 

irefied gas and plasma flows 

Providence, R | — 

and theoretical 

dynamics. 

Charlottesville, 


sus- 


University, 
for experimental 
n magnetic 
University of Virginia, 
$126,778 for an electromagnetic 
system for the measurement of 
characteristics 
Toronto, Toronto, 
gas dynamics 
University of Toronto, Toronto, Canada 
for transfer of momentum, 
in free molecule systems, 
Princeton University, Princeton, N. J.— 
for combustion processes in liquid 
int rocket 
of Utah, Salt 
for ignition and 


Brown 


ime 
niversity of Canada 
for magneto 


mass, 


motors 
niversity Lake City, Utah 
{ burning of solid 
eland Stanford, dJr., University, Stan- 
: 37,880 for nvolved in 


if 3 factors 
tv of cyclopropanes 

of California, (UCLA), Berke- 
$43,794 for light emitted by 


imes 


Liversity 


t niversity of Georgia, Athens, Ga.— 
for a thermodynamic stability scal 

solable free radicals. 

University of Chicago, Chicago, III. %51,- 
oxidation of aromatic compounds 
ron transfer 

ordham University, 

for small ring compounds 

York University, Washington Square, 

k, N. ¥.—$65,780 for free radical 
substitution. 

nnsylvania State University, University 


New York, N. Y 


New 
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9 December 1961 


A prototype of a huge booster-size, segmented, 
solid propellant rocket motor was successfully 
test fired by the U.S. Air Force. The test was con- 
ducted for the Air Force by United Technology 
Corporation at the firm’s Development Center 
near Morgan Hill, California. The giant rocket 
motor, which was designed and built by UTC, 
produced nearly a half million pounds of thrust. 
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United Technology Corporation 


P. O. Box 358, Sunnyvale, Calif 
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PERFORMANCE CHARACTERISTICS 


VACUUM 


1 x 10-5 mm Hg 
1x 10-* mm Hg 
5x 10°? mm Hg 


1 x 10-? mm Hg 
COMPLETED AHEAD OF SCHEDULE, the Bendix 20’x 27’ satellite test 


chamber is in operation! Vacuum and pumpdown exceed specifications. This 5 x 10-* mm Hg 
high vacuum chamber is the heart of the new Bendix Space Laboratories 
for design, fabrication and test of complete satellite and spacecraft systems. 


SPECIFIED 


4 hours 
8 hours 
20 hours 
ultimate 


beyond spec. 


ACHIEVED 


l hour, 32 minutes 
3 hours, 32 minutes 
4 hours, 27 minutes 
7 hours, 32 minutes 


11 hours 


SPACE ENGINEERS experienced in integration, assembly and testing of 
satellites will find new careers at the Bendix Space Laboratories. Specialists 
are needed for thermal-vacuum, vibration, structures, dynamics, radio and 
noise interference, fluids and mechanics, instrumentation, circuit design, 
and field test. Write or call Personnel Director, Bendix Systems Division, 
Ann Arbor, Michigan—an equal opportunity employer. 


Bendix Systems Division 





VTOL Fighter Concept Based on F-104 
Aviation Week artist’s conception shows a Lockheed Aircraft Corp. design which may be entered in the North Atlantic Treaty Organi- 
zation VTOL fighter competition (AW Nov. 27, p. 28). Aircraft, basically an F-104 fighter, would have 16 vertical-lift turbojets in its 
wingtip pods (AW Sept. 26, 1960, p. 23). Lift engines would be Rolls-Royce RB.162s (6,000 Ib. thrust). 


Park, Pa.—$89,950 for chemical properties University of New Hampshire—$18,605 $ 41 for computer analysis of bio-electric 
of labile species. for investigation of conduction theories in sponse patterns. 

Washington State University, Pullman, gaseous plasmas and solids. 1ddition to previously mentioned USAF 
Wash.—$44,032 for interactions of activated Institute for Advanced Study, Princeton nts the following contracts were awarded 
gases with solids. N. J.—$1,200 for problems of the distribu educational institutions: 

McGill University, Montreal, Canada— tion and motion of interstellar matter in Leland Stanford, Jr., University, Stan- 
$35,776 for variation of nuclear charge dis- galaxies. Calif.—$38,902 for continuation of 
tribution in fission with bombarding energy. Yeshiva University, New York, N.Y retical and empirical study of equilib- 

Western Reserve University, Cleveland, $83,740 for statistical mechanics of transport nd stability in irreversible processes 
Ohio—-$28,310 for vasopressin biosynthesis. properties in nonequilibrium and dissipative emphasis on problems in fluid flow 

University of Tennessee, Memphis, Tenn. systems. Polytechnic Institute of Brooklyn, Brook- 
—$45,000 for a study of basic gastroin- Leland Stanford, Jr., University, Stan- et. $26,895 for continuation of study 
testinal problems . ford, Calif.—$90,000 for experiments and ations of cylindrical shells. ia 

Rinivercity of Delaware, Newark. Del. — liquid helium temperatures on macroscopi Cornell University, Ithaca, N. Y $54,290 
$20.000 rete effects of changes in group quantum effects and general relativity ntinuation of study of non-isenthropic 
personnel upon group performance t niversity of Minnesota, Minneapolis namics, ‘ gt a 
Northwestern University, Evanston, Tk Minn.— $59,926 for electror ic spin resonance Cornell University, Ithaca, N. Y — $44,225 

a0% S14: tar. alavtntion ef Comminicaiian studies of solid defects. ntinuation of study of kinetics of 
and interaction. University of Georgia, Athens, Ga. il reactions in shock tubes 

Kansas State University, Manhattan, Kan. — : OO - 

—$43,488 for predictability of task and - = ee ye eee sae 
long-term retention of learned skills : “ 

University of Minnesota, Minneapolis, 
Minn.—$11,625 for problems in hydrody- 
namics and partial differential equations. 

Institute of the Aerospace Sciences, Ine., 
New York, N. Y.—$24,235 for international 
aerospace abstracts. 

University of Mlinois, Urbana, I[l.— 
$19,361 for investigation of the relationship 
between curvature and homology in real 
and complex manifolds 

Johns Hopkins University, Baltimore, Md. 


—$25,205 for solutions of partial differential 


equations 
Harvard College, Cambridge, Mass.— 

$10,480 for probability statistics and 

mechanies 
University of Minnesota, Minneapolis, 

Minn.—-$17,702 for the curvature of trans- 

formations 
University of Minnesota, Minneapolis, 

Minn $40,560 for fluetuation and multi- 

dimensional problems 
University of Missouri, Columbia, Mo.— 

$10,482 for nonlinear partial differential 

equations 
New York University, New York, N. Y.— 

$21,953 for research on mathematical prob- 

lems. 
William Marsh Rice University, Houston, 

Tex.—$5,598 for mathematical techniques 

for electric potential problems 4 a 
University of California, Berkeley, Calif. Wind Tunnel Tests Set for Flex Wing 
$31,900 for research in atomic physics 

scattering processes. : Ryan Acrospace’s Flex Wing test vehicle has completed the first two phases of flight testing 
Castes oF Sapo, ethers, CaM. tor tie Amun Transportation Research Command. Aircraft—with rudder added to original 


$35,000 for research in sampled-data con- ‘ ae 7 b : 
trol systems. design—is photographed here making final test flight over Brown Field, near San Diego. 

Yale University, New Haven, Conn.— Vehicle now will undergo wind tunnel tests and continued flight tests, to be conducted 
$16,430 for density measurements in solid 


He by NASA pilots, in an Army-funded program at Langley Field, Va. 
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~ THERE'S NO 
SUBSTITUTE FOR 
VISUAL INSPECTION — 


EVEN ON TURBINE ENGINES 


Detailed, exacting visual inspection of Dart 
flame tubes is used to find cracked cooling 
rings, loose rivets and other discrepancies, 
The inspection is very precise — and very 
honest, for the flame tube is as vital to turbine 
engine life as cylinder condition is to piston 
engines. 

Like cylinders, flame tubes are normally 
good for more than one operating cycle. If 
they are defective, they are repaired in the 
Airwork shops, using modern methods for 
handling high temperature metals. 

If necessary, the flame tube is sectioned 
on a lathe, and a new center section added. 


ESSENTIAL SERVICES 
TO AVIATION 


Then the tube is rewelded under a blanket 
of argon gas to prevent oxidation of the 
sophisticated metal at high temperatures. 

The volume of Dart engines handled by 
the Airwork shops, justifies the best available 
test and re-work equipment. But, in many 
cases, the best test equipment available is 
still the honest craftsmanship of well qualified . 
inspectors; working for a company with a long 
tradition of quality. We offer you this at 
Airwork . . . and back it with the trouble-free 
experience of our many turbine and piston 
engine customers. Write for our new bro- 
chure, “Essential Aviation Services”. 


Airwork 


CORPORATION 
Miliville, New Jersey 





PRODUCTION BRIEFING 


Lycoming Division of Avco Corp. re- 
ceived its largest single engine produc- 
tion order from USAF-$21,406,117 
for an undisclosed number of T53-L-9 
turbines for Bell HU-1D_ helicopters. 
Order extends T53 production through 
October, 1963. The 480-lb. engine is 
rated at 1,100 shp. 





Cleveland Pneumatic Industries, Inc., 
of Cleveland, Ohio, will provide 25 
landing gear sets for Swiss Ameri- 
can Aircraft Corp.’s SAAC-23, new 
twin-jet executive aircraft, which will 
go into production soon in Switzerland. 


City Tank Corp., Culpeper, Va., 
has received a $605,000 contract from 
Port of New York Authority for 16 jet 
aircraft refueling units, each with 
10,000-gal. capacity, for use at New 
York airports. 


Belock Instrument Corp. of College 
Point, N. Y., has received contracts 
totaling $1 million for continued engi- 
neering and production of training 
simulators for Army Hawk missile. 


Varian Associates, of Palo Alto, 
Calif., will build a radiographic linear 
accelerator to be used by the Air Force 
for internal inspection of Minuteman 
and other solid-fueled missiles. The 
26-million electron volt X-ray device, 
scheduled for delivery in mid-1962, will 
be installed at Hill AFB, Utah, as part 
of a $2.6-million Minuteman depot fa- 
cility now under construction. The ma- 
chine is expected to reduce Minuteman 
inspection time from 316 hr. to 13 hr. 


Lear, Inc.’s, Instrument Division, 
Grand Rapids, Mich., has received a 
$2-million USAF contract to provide 
gyros and _ associated equipment for 
use in integrated flight panels aboard 
F-105 aircraft. 


North American Aviation, Inc.’s 
Rocketdyne Division will produce 30 
each of its Aerolus 1 and 1-90 solid pro- 
pellant sounding rocket propulsion SySs- 
tems for evalu: toe by Navy's BuWeps. 
Aerolus | is designed to propel a 6-lb. 
payload to 230,000 ft.; Aerolus 1-90 is 
planned to push a 6-lb. pavload to 90,- 
COO ft. 


Shielding, Inc., of Riverton, N. J., will 
construct an 8,500-sq.-ft. manufactur- 
ing, controlled environment facility for 
General Electric’s Space Technology 
Center at Valley Forge, Pa., under a 
$320,000 contract. The complex, due 
for completion in mid-January, 1962, 
will consist of five rooms arranged in 
satellite fashion around a central clean 
room. 
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PINPOINT "ACCURACY~ 


FOR NASA’S SATURN 


by inertial guidance systems tested on 


DUNN TURNTABLES 


Precise directional accuracy of missile or 
space vehicles such as the SATURN 
depends on the gyros... which must in 
turn be precision-engineered. 


Right now, Dunn Air Bearing Test Turn- 
tables are the only tables available ca- 
pable of quick, reliable and accurate eval- 
uation of the new generation of ultra- 
accurate inertial gyros. 


Dunn 1918 Turntable will be used to test 
the guidance system of the SATURN. 
Largest air bearing test turntable ever 
built, the T918 handles loads in excess of 
500 Ibs ... tests gyros with drift rates of the order of 0.001°/ hr. 


Dunn Air Bearings are an advanced concept design with many 
varied applications in the aerospace field. We’d like to discuss 
your aerospace hardware needs... phone us at Cambridge 
direct: 491-3300. 


| 
DUNN 


ENGINEERING CORPORATION 


38 HENRY STREET - 
CAMBRIDGE 39, MASSACHUSETTS 


e ADVANCED ELECTRONIC SYSTEMS e TEST FACILITIES 
ENGINEERING @e RADAR TEST SYSTEMS e INERTIAL PRODUCTS 
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FAA orders new Raytheon bright display 
to further improve air traffic control 


Raytheon’s Radar Bright Display System, soon to be 
operational after three years of development, will mean 
safer transport for the flying public and greater traffic- 
handling capacity with existing control facilities. 
Features include 
SCAN CONVERTED DISPLAY 
[-] Clearly visible under normal room lighting 
{-] Target movements self-plotted in true position 
on map coordinates 
[] Adjustable mémory, able to retain target signals 
for minutes 
Multiple location monitoring displays readily 
available 
_] TV-transmissible picture 
| Instant image erase and rewrite within 2 seconds 


POSITIVE AIRCRAFT IDENTIFICATION 
| Sharp, bright flight tracks, displayed in real time 


[_] Adaptable for identification symbols that lock-on 
and move with target 
Unmistakable hand-off assignments 


RELIABLE PERFORMANCE 
Transistorized circuitry 

Light, compact, sturdy construction 
Low heat generation 

Simplified servicing 


The Federal Aviation Agency has ordered 51 RBDE-5 
equipments for control centers from Hawaii to the East 
Coast. Their advantages are available for radar, sonar, 
computer output and other display applications, to 
meet either Military specifications or the most exacting 
commercial requirements. For full technical details on 
Raytheon Scan Conversion Bright Display Systems, 
write: Raytheon Company, Dept. 72, Lexington 73, 
Massachusetts, Attention: M. B. Curran 


RAYTHEON COMPANY 








Unretouched photos show conventional radar scope 
with single target display (above) and. Raytheon 
bright display with continuous target tracking (below), 
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Artist’s rendition of facilities at Kwajalein Atoll in the Pacific indicates that construction changes are under way to extend coverage for 
the long-range acquisition 1adar of the Nike Zeus anti-[CBM system from the present 150-deg. sweep for the forthcoming Nike Zeus/ 
Atlas target trials to a complete 360-deg. coverage. The circular, 65-ft. high, beam-forming sh fence (upper right, top photo), serves 
to eliminate ground clutter and affords biological protection from antenna radio frequency emissions. Transmitter antenna is located on 
top of the transmitter building and is surrounded by the beam-forming fence circle. Adjacent to the fence is powerplant building for 
the installation. Screen deck (left), adjacent to the hemispherical radar receiver antenna will be extended out over the road and will sur- 
round the dome and cover the receiving building at its right. Radar receiver antenna consists rotating hemispherical Luneberg lens, is 
built up of more than 34,000 media blocks of foam plastic loaded with metal filaments to control dielectric constant to give the desired re- 
fraction of the radar frequency. Three horn towers embedded in the outer surface of the hemispherical shell are 120 deg. apart and 
each consists of about 50 banks of receivers reaching up along the curved surface from the base of the hemisphere almost to the apex (AW 
Apr. 17, p. 75). Cutaway shows the axle center bearing for rotation of the hemisphere. 


Kwajalein Nike Zeus Radar Extension Planned 


Artist’s version showing Nike Zeus missile in cutaway of silo type launch cell indicates deployment scheme for the anti-ICBM on Kwaja- 


lein’s 63-ft. high “Mt. Olympus.” Deflector at the bottom of the missile launch cell deflects the exhaust into an adjacent duct and up to 
the surface. Four launch cells are deployed in the complex and incorporate a five-degree cant to the south so that the missile or its frag- 


ments will not fall back onto the launch area if a failure occurs immediately after liftoff. 
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genus: homo - species: sapiens 
discipline: factors engineering 


At the six major RCA Defense Electronic Products facilities, teams of 
psychologists and design engineers are deeply involved in the highly 
specialized, incredibly complex study of human factors engineering— 
man/machine interfaces, auto-instructional methods, decision processes, 
read-in/read-out optimization techniques, sensory perception, the 
entire spectrum of psychological-physiological-physical disciplines. 


Whether your requirements involve human factors study of command 
and control functions for defense networks, or projected life support sys- 
tems for space exploration, a total RCA capability stands ready to assist 
you... from feasibility study to project completion. Write Defense 
Electronic Products, Radio Corporation of America, Camden, N. J. 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 





AT CAPE CANAVERAL... Styro lex 


COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22, N.Y. 


Coaxial 
Cable 


is a vital part of 
the Air Force 


Automatic-T racking 


Antenna System ! 


The powerful TLM-18 telemetry antenna now 
in service at the Air Force Missile Center, 
Cape Canaveral, Fla., is used for the auto- 
matic tracking of missiles and earth satellites. 
This huge “mechanical ear,” specifically de- 
signed by Radiation, Inc., Melbourne, Fla., 
has an effective data reception range of over 
1000 miles. 


One of the key parts of this highly sensitive 
device is the 7%”, 50 ohm, aluminum sheathed 
Styroflex® coaxial cable that links the 60-foot 
parabolic reflector to the receivers. The task 
of carrying missile-to-earth signals from the 
antenna to the control building demands a 
low-loss, high frequency cable with a high 
signal to noise ratio. 


The remarkable characteristics of Styroflex® 
cable not only meet these rigid specifications 
but also have extra operational advantages, 
including long operating life under severe 
conditions and stable electrical properties 
during wide temperature variations. 


Styroflex® coaxial cable has earned an out- 
standing record for these qualities in a variety 
of industrial, mass communication and tele- 
metering applications. Perhaps this cable can 
answer your particular high frequency cable 
problem. We invite your inquiry. 


MINE TO MARKEY 


D 
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Display Consolidates C-130 Engine Data 


By George Watson 


Teterboro, N. J.—Simplified ,cockpit 
display system which monitors» engine 
performance using digital techmiques 
has been developed by Eclips¢-Pioneer 
Division of Bendix Corp. for the Lock- 
heed C-130 military transport. The sys- 
tem presents critical parameters of the 
transport’s four turboprop engines on 
12 vertical-scale instruments, repmcing 
36 dial-type instruments in the present 
C-130 system. 

The system provides the flight crew 
with the following information: 

e Torque being developed by each en- 
gine, both as a vertical-scale indication 
and as a direct numerical readout. 

e Eight other parameters (turbine inlet 
temperature, per cent rated rpm., fuel 
flow, oil quantity, oil temperature, 
cooler oil door opening, engine oil pres- 
sure and gear oil pressure) on a worst- 
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case basis. Of the four values of a par- 
ticular parameter available at any one 
instant, the system displays the value 
representing the worst engine perform- 
ance. 

e Acceptable operating limits dictated 
by safety requirements. 

e Malfunction indication, specifying the 
engine and parameter for which an ac- 
ceptable operating limit has been ex- 
ceeded. 

e Optimum operating value or range of 
values considered ideal for the prevailing 
flight conditions or throttle setting. 


Designed for Quick Scan 


By presenting information in essen- 
tially bar-graph form, the system allows 
the flight crew to check for uniformity 
of torque, optimum performance and 
malfunctions by quickly scanning the 
engine instrument panel. Quantitative 
data can easily be read from the scales 
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PROPULSION DATA display panel shows magnitude of parameter (white bars), optimum 
operating range or points, and safe operating limits (striped flags and bars). 
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[he magnitude of a parameter is in- 
dicated by the height of the white area 
on a black-and-white tape. Acceptable 
operating limits are shown’ by red- 
striped flags or bars. Optimum operating 

are shown by green indices, opti- 
mum ranges by green bars. 


Electroluminescent Lighting 


\n unusual feature of the system 
ctroluminescent illumination for 
yperation. A white electrolumi- 
nt panel is located behind the 
f each instrument. Light from 
vanel passes through the translu- 
cale graduations and numerals, 
tor tape, and acceptable opera- 
id optimum operation indicators. 
ceptable operation limit flags, 
have several positions, have sepa- 
ectroluminescent devices. The 
green, and red color code is the 
is for daylight operation. 
ording to John Sadvary, assistant 
engineer at Eclipse-Pioneer, de- 
pment of electroluminescent light- 
ving the required color, intensity 
uniformity and long life was a 
ficant portion of the system de- 
yment program. Life expectancy of 
ctroluminescent panels is 2,500 
Sadvary estimated. 


System Operation 


Basically, the system operates as fol- 

low 
e Signals from nine sensors in each en- 
gin signals in all) are fed to the 
syst input control, which sequentially 
selects each of the signals as the input 
to t omputer. 
e Analog signal is converted to digital 
form; that is, the sensor signal, a voltage 
pr tional to the magnitude to the 
sen parameter, is converted to binary- 
cor pulses representing the magni- 
tud f the parameter. This informa- 
tic then is stored in a_ temporary 
me! 

e Information on acceptable (safe) op- 

erating limits is fed into the temporary 

m ry from a_ permanent storage 

ne 

e Parameter is compared with accept- 

ab rating limits. If the parameter 

is out of limits, a panel light over the 

Ip ite instrument notifies the flight 

CI f the malfunctioning engine. 

e Parameter is compared with the same 
for another engine, and the 
parameter stored. The pro- 

repeated, comparing the same 
for the remaining two en- 
nd the poorer value of the two 


Finallv, the two stored values 
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AERO POWER 


Because Bristol Siddeley lift/thrust turbofans 
enable the total thrust to be used for lift and 
propulsion, they provide the optimum power unit 
for all V/STOL applications. They represent 
the only practical solution for a single-engine 
aircraft; with the advantages attendant on ex- 
treme simplicity. 

Used with separate lifting engines, they per- 
mit a simpler and more economical solution than 
can be achieved with a combination of separate 


lifting and propulsion engines. 
SINGLE-ENGINE INSTALLATION 
Simplicity resulting from :— 


* The resultant thrust and intake drag passing 
through the centre of gravity. 
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V/STOL STRIKE AIRCRAFT 


Maintenance and spares requirements being con- 
fined to one engine. 

Availability of large power reserve for acceleration 
and manoeuvre. 

MULTI-ENGINE INSTALLATION 

Simplicity resulting from :— 

* Requirement for fewer specialised lift engines, as 
the total propulsive power is also available for 
take-off. 

SUPERSONIC FLIGHT 

In Bristol Siddeley lift/thrust turbofans fuel can be 

burned in the by-pass ducting or plenum chamber 

to give a thrust boost for take-off and supersonic 
flight. This plenum chamber burning permits:— 


* A large-thrust boost supersonic speeds with 
only a modest increase in specific fuel consump- 
tion. 

* Engine performance matched to aircraft cruise 
requirements. 

* Greater thrust for transonic acceleration. 

* Greater radius of operation 
These thrust boost advantages are achieved more 

economically by plenum chamber burning than by 

reheat in the hot exhaust gases. 

The development of Bristol Siddeley lift/thrust 
engines is supported by the US Government 
through the Mutual Weapons Development Pro- 
gramme. 


BRISTOL SIDDELEY ENGINES LIMITED 


For further information, please write to: Bristol Aero-industries Limited, 10210 Pie |X Bouleva Montreal North, PQ, Canada. 





are compared, and the worst case se- 
lected. A transfer mechanism connects 
the sensor producing this value to the 
display instrument. 

e Optimum operation data is derived 
from two memories. Optimum engine 
speed (per cent of rpm.) depends on 
a single variable—throttle position—and 
is stored in the diode-matrix memory 
used for storage of acceptable operating 
limits. Optimum torque and_ turbine 
inlet temperature depend on_ several 
variables, and are stored in a specially- 
developed optical memory. This data, 
after digital-to-analog conversion, is dis- 
plaved on the instruments. 


Input Sequences 

The sensor input sequence is clocked 
by the aircraft’s 400 cps. electrical power 
frequency. The input control selects 
the parameter, then switches the four 
values of that parameter into the com- 
puter. The input control allows four 
cycles for the measurement of each in- 
put. Analog-to-digital conversion begins 
at the start of the third cycle to permit 
settling of switching transients. Proc- 
essing of the digital signal begins at 
the start of the fourth cycle. Total 
measurement time is 10 milliseconds, 
with 2.5 milliseconds allowed for actual 
computer operations. 

The flight crew can override the in- 
put control by depressing one of four 


engine monitoring buttons on the in- 
strument panel. This bypasses the auto- 
matic switching sequence, and connects 
the sensors of the engine selected di- 
rectly to the instruments. The other 
computer functions—malfunction, —ac- 
ceptable operation, and optimum opera- 
tion indication—continue to operate. 
lhe optical memory used for storage 
of variable flight data eliminates the 
need to compute optimum performance 
from flight charts. Optical storage tech- 
niques were selected because this ap- 
proach offers greater compactness, and 
has non-destructive, high speed (frac- 
tional microsecond) readout. In Sad- 
vary’s opinion, the Eclipse-Pioneer op- 
tical memory is smaller by a factor of 
10 than an equivalent-capacity memory 
using more conventional techniques. 

The heart of the memory is an 
opaque glass disk containing data in the 
form of short transparent lines in con- 
centric rings. The disk, driven by a 
high-speed synchronous motor, rotates 
past narrow beams of light (one for each 
concentric ring) on one side, and op- 
posing photodiodes on the other side. 
The resulting pulses of light are con- 
verted to electrical pulses by the photo- 
diodes. 

The disk contains a start track, a 
clock track and several function tracks. 
The start track (the innermost ring) 
has only one line, which provides a ref- 





HIGH TEMPERATURE 


DESIGNERS 
ENGINEERS: 


write for this brand 
new data on flexible, 
high temperature 
resistant wire and 
cable for hypersonic 
vehicles, or 

special industrial 
applications. 
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SU 


LEWwisS ENGINEERING 


Here’s the latest on the 
HOTELEC WIRE PROGRAM 
for continuous operation at 
650°F, 850°F and 1,000°F! 
Write to: 


THE LEWIS ENGINEERING COMPANY 
NAUGATUCK, CONNECTICUT 





erence pulse to signify the start of a 
readout cycle. The clock track (the 
outermost ring) consists of uniformly 
spaced rectangles which furnish timing 
pulses for readout and associated logic 
operations. 

The function tracks contain irregu- 
larly-spaced lines representing torque as 
a function of altitude, dynamic _pres- 
sure, fuel flow, and turbine inlet tem- 
perature, and turbine inlet temperature 
as a function of altitude, airspeed, and 
dynamic pressure. To determine opti- 
mum levels of torque and turbine inlet 
temperature, the actual values of the 
variables are supplicd to the optical 
memory. The memory notes the slope 
and intercept of the function at the 
next higher increment of the variable, 
and interpolates to find the function at 
the actual value of the variable. This 
value, after digital-to-analog conversion, 
is displayed on the instrument panel 
(as an index in the case of torque; as a 
narrow range in the case of turbine in- 
let temperature). 


Less Panel Space 


In addition to simplifying propulsion 
data display, the Eclipse-Pioneer system 
requires less panel space than the pres- 
ent dial-type display. The new panel 
is approximately 10 in. wide and 13 in. 
long—5 in. shorter than the dial indi- 
cator panel. The remaining 10 x 5 in. 
area is expected to be used for another 
system. However, size and weight of 
the over-all system have necessarily 
been increased. Weight is 50 Ib., di- 
vided about equally between computer 
and indicator panel. 


Digital Computer 


Miniature digital computer built by Bur- 
measures only 3 x 6 x 11 in., 
can perform 33,000 mathe- 
matical operations per second. Computer, 


roughs Corp., 
weighs 12 Ib., 


and Digital Differen- 
tial Analyzer Machine (MADDAM), has 
clock rate of 4 megacvclee MADDAM 
achieves component density of 69,000 per 
cubic foot using conventional miniature com- 
ponents mounted on triangular shaped cir- 
cuit boards, called chips (AW Mar. 21, 
1960, p. 67). Chips fit snugly between fins 
of water-cooled heat exchanger. 


called Macro-Module 
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Only Ampex AR-300/ FR-700 
systems make all these 
wideband recording 
techniques practical 

and routine 


It takes 4 mc response to fully encompass all 
the above applications. Increasing tape speed 
past static heads would demand 1,300 ips and 
record only 3 minutes, using massive 19” reels 
... but Ampex puts a full hour on standard 
1012” reels, by rotating the recording heads at 
12,000 rpm transversely across slow-moving 
tape (12% and 25 ips) to get the needed rela- 
tive head-to-tape speed for 4 mc. In so doing, 
the AR-300 and FR-700 recorders borrow from 
Ampex’s VIDEOTAPE* Recorders, which use an 
identical technology to capture TV frequencies. 


More bits per hour, another bonus from rota- 
ting heads. Rotating heads reconcile two ideals: 
relative freedom from information dropout, 
and maximum information recorded per reel 
of tape. With head-to-tape speed to spare, each 
bit of information can be permitted to occupy 
a greater wave length along the track to mini- 
mize dropout. At the same time, rotating heads 
are ideal for recording very narrow, closely- 
spaced tracks across the tape. This narrow 
spacing puts 64 tracks into each inch. Up to 
5,000,000 bits of PCM data can be recorded 
per second, or 1.8 x 10!” bits on a one-hour reel. 


750 similar recorders have written the relia- 
bility record. Better than 99% reliability from 
over 750 VIDEOTAPE Recorders in worldwide 
use is a matter of record. Sole routine replace- 
ments necessary are heads and tapes. On a 
megacycle-hour basis, life compares favorably 
with lower performance recording methods. 


Some significant specifications. One or two 
tracks available. Tape speeds: 12% ips for sin- 
gle track and | hour—2S ips for two tracks and 
Yy hour. Models: AR-300 Mobile or Airborne 
for record only—FR-700 single rack laboratory 
record/playback. Response: by FM 10 cps to 
4 mc (+ 3 db). Tape: 1.0 mil Mylar (DuPont 
T. M.), 2” wide on 1012” reels. Electronics: all 
solid state. Environmental (AR-300): 50,000 
feet altitude, temperatures —54°C to +55°C. 
Tape interchangeability between all AR-300 
and FR-700 recorders. 


*TM Ampex Corp. 


AMPEX 


AMPEX INSTRUMENTATION PRODUCTS CO. 
Box 5000 + Redwood City, California 








Radar reconnaissance and tracking 
Radar simulation and training 


‘Pre- and post-detection recording 
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STOP SHOCK AND VIBRATION FAILURES! 


Take advantage of our experience in the development and applica- 
tion of isolators . . . custom designs ... structural damping. 


BARRY conwrtrRo._s 


Division of Barry Wright Corporation ————_—_—__. (Buy) 


700 PLEASANT ST., WATERTOWN 72, MASS. + 1400 FLOWER ST., GLENDALE, CALIF. 
ANALYSIS e DESIGN: TESTING MANUFACTURING 


- FILTER CENTER E 


> Raytheon Forms Japanese Company 
—New company to be set up soon in 
Tokyo to produce microwave tubes, 
known as the New Japan Radio Co., 
will be jointly owned by Raytheon and 
Japan Radio Co., Ltd., with latter 
holding controlling interest. 


> Call for Reports—Solid State Elec- 
tronics Laboratory of University of 
Denver’s Research Institute will spon- 
sor 196? Conference on Thin Films, 
to be held Aug. 29-30 in Denver. Ses- 
sions will cover magnetic films, epi- 
taxial growth, and general film prop- 
erties. Abstracts of 300 to 600 words 
should be submitted before Apr. 1 to 
R. B. Feagin, Denver Research Insti- 
tute, University of Denver, Denver 10, 
Colo. 


> Radiation-Resistant Active Compo- 
nents—New tvpe of active thin film avi- 
onic component which could substitute 
for and be superior to transistors and 
electron tubes in its abilitv to withstand 
particle and electromagnetic radiation 
encountered in aerospace environments 
will be the object of a research and de- 
velopment study contract to be awarded 
early next vear by Diamond Ordnance 
Fuze Laboratories. The devices to be 
investigated mav be based on the tun- 
neling effect or anv other radiation re- 
sistant phenomena capable of giving 
the device the ruggedness, small size 
and lifetime satisfactory for operation 
in earth satellites traveling through the 
Van Allen belts for periods up to five 
vears. The devices may be individually 
packaged or be compatible with thin 
film passive circuitry in microcircuits. 
Proposals for two contracts, one empha- 
sizing materials, the other theoretical 
studies, are due on Jan. 2. 


> Signed on the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include: 

e Sylvania’s Waltham Laboratories, 
Waltham, Mass., $48,000 award for 
electroluminescent weather information 
data display for Air Force. 

@ United Aircraft Corporate Svstems 
Center, Windsor Locks, Conn., $1.6- 
million Air Force contract for stellar- 
inertial guidance system development. 

e Lear, Inc., Astronics Division, Santa 
Monica, Calif., $1.2-million award from 
Navy for guidance and electrical system 
components for Dash (Drone anti-sub- 
marine helicopter) weapon system. 

e Westinghouse Air Arm Division, Bal- 
timore, Md., $2.2-million Navy con- 
tract for repair parts for underwater 
launch and sea energy recerder system 
for Polaris missile. 
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NEW AVIONIC PRODUCTS 





@ Radiation resistant wirewound _te- 
sistors, Scrics N, have demonstrated 
stability under gamma and neutron ir- 
radiation. In separate tests, two  re- 
sistors (1 kilohm and 100  kilohms) 
were subjected to a total gamma radia- 
tion exposure of 1.9 x 10” ergs/gm(C) 
at 55C, and to a total exposure of 1.48 x 
10" neutrons (of energy greater than 
2.9 Mev) at 55C. In both cases, meas- 
urements revealed no difference be- 
tween initial :‘nd post-irradiation resist- 
ance values. N-series resistors are alkvd 
encapsulated, and are available with 


e Integrated flight angle sensor and 
pressure probe measures angle of at- 
tack, yaw angle, and pitot-static pres- 
sures in subsonic and supersonic flight, 
at altitudes to 60,000 ft. Available in 
pitch and yaw ranges of +5 to +20 
deg, with resolution of 0.25 deg., the 
instrument is 13.56 in. long, weighs 
0.75 lb. (without mast). M: inufacturer: 
Giannini Controls Corp., 1600 S. 
Mountain Ave., Duarte, California. 


e Switch, 1PB3000 Series, produces a 
single square wave pulse factor adjust- 
able in duration from 30 to 500 ‘milli- 
seconds and in amplitude from 6 to 55 
v. Swiich incorporates circuitry to 
eliminate special pulse input circuits for 
high speed electronic switching de- 
vices. Temperature operation is rated 
from zero to 55C. Manufacturer: 
Micro Switch Division of Minneapolis- 
Honeywell Regulator Co., Freeport, Il. 


e Millimeter wave circular waveguides, 
mode, 


e Thermoelectric spot cooler, F-3DC, 

1 three-thermocouple cooling unit 

h can produce a 65C temperature 

nce at zero watts load is designed 

with stud-mounted diodes and 

tors. The cooler will provide 

it anv current up to 17 amp., 

it 0.3 v. and will pump 4.25 

across zero deg. C tem- 

Cold sides of ther- 

from component 

heat which is pumped to other 

nd rejected to a chassis, fins or 

heat sink. Manufacturer: Gen- 

Phermoclectric Corp., P.O. Box 
Princeton, N. J. 


nimum 
difference. 
lements extract 


e Miniature magnetrons, MA-231 and 
NMIA-232 series, designed for pulsed or 
cw operation, at anv fixed frequency 
n 7.5 to 8.8 kme. range and 8.8 
range for the two scries, 
tively. Standard tube center fre- 
tolerance is +25 me. Magne- 
yperate at duty ratios up to 0.05 
ut reduction of filament power 
recommended by company for 


} 
KINC. 


axial, radial, or special leads. Toler- for operation in the low-loss TE, 


ance of +0.005%, stability of 0.001% are available in a variety of complex applications requiring peak pulse power 


per vear, and temperature coefhicient bends. A typical right angle waveguide of 50 to 200 w. At reduced filament 
of zero +2 ppm/°C over a wide tem- has 3 in. radius and 0.3 db. loss at 70 power, these tubes can supply 5 to 20 
perature range, are available. Manufac-  kme. Manufacturer: TRG, Inc., 9 Ww. cw output. Manufacturer: Micro- 
turer: Ultronix, Inc., San Mateo, Calif. Union Square, Somerville, Mass. wave Associates, Inc., Burlington, Mass. 








WE SOLVE PEOPLE PROBLEMS! 


We’re not so good at making bits and pieces of missiles 
T 


to do things in 


Lene 


— HARA 


to leave when 


In fact, 


or electronic gizmoes See or even nuts 7 and bolts 


we don’t even try. BUT we are very good at building movable pl: 


oto 


. Especially for peo; 


like live . ’ and work 
.* 


we help solve people problems. Like when your project needs lots 


and there’s no place to put them. And you don't want to build a big city 


your project is done. You see we build mobile units Te When your job is 
@ 


finished, you take them with you and use them agai: me time. We even 


ie find out 


build them to government =, Sel ageeg wi 


how we can help you solve your people PIRI A; problem. 


MOBILE HOLDINGS CORPORATION 
manufacturers of Crusader{[Rod & Ree/ Mobile Homes 
4656 E. Lincoln Avenue, Cypress, California « TAylor 8-7383 
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SARAH'S! 
INVISIBLE LIREKNET 
COVERS THE FREE|WO 


RRS 
mr -< 


SARAH (Search And Rescue And Homing) systems have operated successfully in every 
Project Mercury launching and recovery. The miniature SARAH transmitter, supplied for Mercury 
by Simmonds Precision Products, Inc. is actuated automatically during descent, after withstanding 

all environmental forces of space flight. SARAH receivers, installed in aircraft, ships 
and stations throughout the free world, receive the beacon signals and pinpoint location of the capsule. 
SARAH assures quick, safe, dependable recovery of America’s astronauts! 
The outstanding success of SARAH has focused increased attention on 
its proven capabilities in personnel location and recovery applications, for which 
it was originally designed. Civilian agencies and the military are increasingly using 
SARAH for the most effective personnel rescue operations. 


“ SrmMuonns 


" grr a fs rar Fai 
PRECISION PROD! 
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GENERAL OFFICES: TARRYTOWN, NEW YORK 
BRANCH OFFICES: GLENDALE, CALIFORNIA © SAN DIEGO, CALIFORNIA © WASHINGTON, D.C. © DAYTON, OHIO © DETROIT, MICHIGAN 
LONDON, ENGLAND * AMSTERDAM, NETHERLANDS © SOLE CANADIAN LICENSEE: SIMMONDS AEROCESSORIES OF CANADA LIMITED, HAMILTON, ONTARIO 
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MANAGEMENT 





Geophysics Corp. Expands Space Studies 


By George Alexander 


Rising growth curve of Geophysics 
Corp. of America reflects the increasing 
interest of both the civilian and military 
space agencies in atmospheric and space 
research. 

Founded three years ago with backing 
from the Laurance S. Rockefeller in- 
terests, Geophysics Corp. has climbed 
from sales of $948,386 in 1959 to $1,- 
918,559 in 1960 and, pending final 
audit, to about $3.75 million for this 
past year. First-year carnings were $29,- 
411; profits more than doubled in 1960 
to $63,947 and are expected to com- 
pare favorably in 1961 with the 1960 
figure. 

Two recent contract awards to the 
Bedford, Mass., firm exemplify the 
scope of its research work. The first, 
for about $100,000, is a year-long study 
contract from the Advanced Research 
Projects Agency to estimate the amount, 
dispersion and properties of the ex- 
haust matter that will be spewed by 
Saturn and Nova launch vehicles at 
ionospheric altitudes and their possible 
consequent effects on earth-bound com- 
munications and observations, weather, 
climate and solar radiation. 


The second award, now being nego- 
tiated with the National Aeronautics 
and Space Administration, calls for de- 
velopment and ground testing of a 20- 
ft.-dia. wire mesh sphere in support 
of Project Rebound, NASA’s second- 
generation passive communications 
satellite. 

Richard D. Coons, Geophysics Corp. 
vice president, pointed up the import- 
ance of the ARPA study by saying that 
the ease with which the earth’s atmos- 
phere can be modified is demonstrated 
by the strong glow—visible for hundreds 
of miles—caused by the release of less 
than 50-Ib. of sodium atoms in the 
ionosphere. 


Exhaust Deposit 


The company’s study, Coons said, 
will attempt to determine the rate of 
exhaust matter deposited by various fuel 
combinations, rate of dispersion and loss 
caused by winds and diffusion; effects 
of solar radiation on the matter and 
of the matter on solar radiation- such 
as reflection or absorption; interaction 
of the matter with the reactive gases 
in the ionosphere; extent to which the 
matter might cause scattering of sun- 
light or catalytic reactions and possible 


ASTRONOMICAL DOME, constructed by Geophysics Corp. scientists, is used to evaluate 
data gathered from tracking camera coverage of sodium cloud motion in the ionosphere. 
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effects on the earth’s weather, as sug- 
gested by some theories that relate rain- 
fall with meteor showers in the upper 
atm sphere. 

[he firm’s research activities—which 
are the core of the company’s efforts— 
fall into four general categories: 

e Space sciences, which includes studies 
of the earth’s atmosphere and iono- 
sphere, atmospheres of the planets and 
teorology of Mars and Venus. Un- 
contract to NASA, Geophysics 
is constructing models of the 
tian and Venusian atmospheres to 
t the civilian space agency in the 
gn of equipment that will have to 
tion in those environments. Also 
x NASA, the company has launched a 
of sounding rockets from Wal- 
Island, Va., to altitudes of 60 to 
ni., releasing sodium clouds to 
te the effects of winds, wind 
and diffusion at those heights. 
yhysics Corp. also provided the 
im payloads for similar tests con- 
| last year by the Italian gov- 
ernment. 
e Nuclear weapon effects and associated 
detection research, mostly for ARPA. 
These studies range from short-time 
phenomena—these_ effects happening 
less than 0.1 sec. after a nuclear ex- 
plosion in the upper atmosphere—to 
long-term histories of the motion of the 
nuclear debris. The latter studies, 
Coons said, are of particular importance 
because of the increased electron den- 
sity caused by debris in the upper 
atmosphere and consequent disruptive 
effect on earth-bound radar and com- 
munications systems. The company also 
leveloping, in support of Project Vela, 
und-based optical equipment that 
ld detect the scattering of sunlight 
caused by nuclear debris particles. An- 
other study deals with the effect of 
high-altitude nuclear explosions on in- 
frared radiation. 
e Ballistic missile defense, which in- 
cludes studies of the possible effects 
natural auroral, airglow and other night 
emissions in the ultraviolet and infrared 
bands might have on defensive space 
systems, presumably for those systems 
that use these frequency bands for the 
identification, tracking or interception 
of hostile warheads of spacecraft. Geo- 
physics Corp. also is performing lab- 
oratory experiments of the chemilumi- 
nescent (luminosity caused by chemical 
reaction) reactions among elements 
in the upper atmosphere and exhaust 
of the type generated by ballistic 


£ases 
oS 
he firm also is constructing 


missiles 
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TODAY’S DEFENSE SYSTEMS: 





Worth more 





In today’s defense arsenal, things cost more. They cost more 


because they are worth more. They do jobs undreamed 


of a few years ago—with reliability never believed possible. 


Jet fighters are flying higher and faster. 


New atomic-powered ships carry enormous strike power. 


Missiles are thrusting farther with greater accuracy. 


And new electronic systems, like the Hughes Tactical Attack 


System, are making “impossible” control jobs a daily routine. 





Hughes systems, developed to meet 
the most advanced fighter mission 
problems, have paced airborne systems 
development. They have flown with 
the F-86, the F-89, the F-102, the 
F-106, and other U.S. Air Force, U.S. 
Navy and Canadian aircraft. 

The new Hughes Tactical Attack Sys- 
tem in its own right achieves new 
levels of capability, reliability and 


over-all economy. Highly flexible in 


design, this new system will be as 
modern in the late 1960's as it is today. 
It integrates three major functions— 
high resolution radar, weapon control 
auxiliaries and a navigational subsys- 
tem. Each function incorporates the 
latest state-of-the-art developments. 

Coolant Problems which could be en- 


countered in aircraft flying at multiples 


& why 


of sonic speeds and at high altitudes 
have been solved. New techniques are 
being applied which provide for more 
efficient cooling of the thousands of 
electronic parts and assemblies, prom- 
ising greater reliability. 

New “‘encapsulation” packaging tech- 
niques permit more work to be done 
in smaller space, saving weight and, 
again, vastly increasing reliability. 
This technique packages complex cir- 
cuits in small “blocks” of plastic ma- 
terial. Each contains scores of diodes, 
transistors, relays and other electronic 
components. These units are vibration- 
free. They can be plugged in and out 
as easily as a_toaster—facilitating 
trouble-shooting and cutting main- 
tenance time. 

These kinds of advancements are the 
‘norm’ at Hughes. For they are the 
result of over 16 years of prime experi- 
ence in the design and building of air- 
borne systems. The new Hughes Tac- 
tical Attack System has grown out of 
a special, company-funded program 
which has been active for three years, 


Creating a new world with electronics 


HUGHES AIRCRAFT COMPANY 





An important part of Hughes airborne 
systems capability is the company’s 
background in field service and sup- 
port functions. This work, involving 
seven major systems, helped in the de- 
velopment of the unique self-test fea- 
tures incorporated in the new Hughes 
Tactical Attack System. 

Better today, better tomorrow. The 
Hughes Tactical Attack System, like 
other major new defense systems, is 
worth more simply because it delivers 
more—in actual hardware capability 
and in the skills and facilities that back 
its success. 

(7) Hughes Tactical Attack System has all the 
features and technical advancements necessary to 
the mission. 


(2) Hughes has one of the Free World’s most 
efficient electronics manufacturing capabilities. 
(3) Hughes engineers draw on experience gained 
in the design of systems for more aircraft than 
any other group. 

(4) Hughes Field Engineers have worked with 
more than 16,000 airborne control systems. 

(5) The Hughes system will not become obsolete 
before it flies. Rather, it is presently designed to 
keep step with improved aircraft performance and 
more demanding mission requirements. 





SODIUM VAPOR CLOUD, released in two 
injections at altitudes of 120 and 228 mi. 
from the 145-lb. payload of a four-stage 
Argo launch vehicle, leaves a serpentine trail. 
Ground equipment monitored the cloud’s 
movement to measure velocities, tempera 
tures and densities of atmospheric winds at 
high altitudes. 


hypothetical models of the physical 
properties of shock waves and the trails 
of gaseous and solid particles caused by 
missiles during powered flight. Dis- 
crimination of a hostile ballistic missile 
warhead among decoys is still another 
company project and Coons said that 
the Geophysics Corp. proposal to con- 
duct experimental work on this classi- 
fied technique is being actively con- 
sidered by the Defense Department 

e Inflatable vehicles for use both in the 
upper atmosphere. and space. Coons 
said that the company is building “‘sev- 
eral interesting new structures to serve 
as penetration aids and as_ vehicles 
which can be used to study the density 
and winds in the atmosphere ranging 
from 20 to 60 mi.” The NASA con 
tract for an inflatable rigid passive com 
munications sphere will allow the firm 
to investigate its approach to the prob 
lem of a balloon that is sufficiently rigid 
to maintain its shape for optimum signal 
reflection, but still light in weight. Geo 
physics Corp. plans to insert a standard 
balloon within a wire mesh bag with 
the comparative stiffness of chicken 
wire. Inflation of the balloon, once in 
orbit, would extend the wire mesh into 
a sphere and the balloon then could be 
either deflated or allowed to be punc 
tured by cosmic dust particles. Spacing 
between the mesh will be approximately 


mm., reflecting microwave signals of 

cm. wavelength. 

In other projects, Geophysics Corp. is 
investigating the possibility of chemical 
modification of the atmospheres of other 
planets, so as to make them similar to 
that of the earth and: perhaps capable 
of sustaining life. To provide continu- 
ous electrical power for spacecraft during 
day and night, the company is looking 
into the feasibility of an ionospheric 
battery. Admitting that the practicality 
f the concept remains to be proved, the 
firm says that in principle a space vehicle 
should be able to extend plates of two 
dissimilar metals into the ionization that 

xists in the ionosphere and draw a cur- 

rent of about 2 microamp./cm? at an 
iltitude of approximately 215 mi. Poten- 
tial would be about | volt. Coons said 
lates would have to be “‘of fairly larg« 
size’ to draw a usable current. 

Geophysics Corp., with Milton 
Greenberg as president, employs about 
325 personnel and has four divisions: 

@ Physics Research, where the atmos- 

pheric, nuclear detection and _ ballistic 

missile defense work is carried on. 

e Daniel W. Mann Co., Lincoln, Mass., 

produces precision measuring instru- 

ments, optical comparators, photo re- 

peaters, lens test benches, reduction 
ymeras and camera calibrators. 

e Vacuum Specialties, Inc., Somerville, 

Mass., acquired in April, manufactures 
igh vacuum processing equipment. 

e Viron, Anoka, Minn., manufactures 
search balloons and fabricates most 
f the company’s inflatable structures. 


Ford Takes Control 
Of Philco in Merger 


Philadelphia—Ford Motor Co. has 
ssumed control of Philco Corp. with 
the purchase of Philco’s assets for ap- 
proximately $100 million in Ford stock. 

The acquisition extends Ford’s ac- 
tivities into the household consumer, 
computer and transistor markets, and 
reinforces the company’s position in the 
military electronics market. 

President of the new Philco Corp. 
is Charles FE. Beck, formerly director of 
Ford’s business planning office. Beck 
replaces James M. Skinner Jr., who 
stepped down from the Philco presi- 
dency Dec. 7. Board of directors of 
the new corporation is composed en- 
tirely of Ford management. Elected 
fficials are predominantly former Philco 
management personnel. 

Beck stated that Philco will be oper- 
ited as an “autonomous subsidiary” of 
Ford. Major factors behind the acquisi- 
tion were Philco’s potential for expan- 
ion and growth, he said. Ford is par- 
ticularly optimistic about prospects for 
Philco’s. government and _ industrial 
group which has handled many major 
iviONics programs. 
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BUSINESS FLYING 





Beech Aims at Widening Market Potential 


By Erwin J. Bulban 


Wichita, Kan.—Refinements in the 
1962 line of Beech Aircraft Corp. busi- 
ness airplanes, planned at minimizing 
price increases, will be a major factor 
in the company’s marketing program in 
the vear ahead. 

Beech estimates that commercial 
business in Fiscal 1962 probably will 
be 15% higher than Fiscal 1961 when 
company business reached approxi- 
mately $43 million, including spares 
and accessories. 

To further broaden its market po- 
tential, the company’s wholly owned 
finance subsidiary has liberalized dis 
tributor-dealer floor planning and fi 
nancing programs, providing a substan 
tial decrease in the cash outlav required 
by sales outlets at the time of pur 
chase of demonstrators. Cash require- 
ment has been cut in half, a company 
executive noted. 

Beech also is pushing its programs of 
adding retail outlets to the current do- 
mestic line-up of about 115. A recently 
completed survey indicates that there 
is a potential for 188 retail outlets in 
the U. S. capable of handling single- 
engine aircraft sales profitably. 

Although a key feature of the meet- 
ing here of a group of Beech distribu- 
tors was introduction of the company’s 
new $12,000, four-place Musketeer 
(AW Dec. 4, p. 94), it was emphasized 


eaiiethetoncunacaetaemueaenee ee 
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that this airplane will not be ready for 
deliveries until early fall of 1962, and 
therefore would have little or no effect 
upon Fiscal 1962 sales volume. Major 
attention was given the company’s 
standard line—primarily, introduction of 
the new Model P35 Bonanza and A55 
Baron light-twin in advance of introduc- 
ing these airplanes into the field for de- 
tailed demonstration at retail sales out- 
lets across the country. 

New policy of spreading out intro 
duction of new models and providing 
in-the-field introductions, rather than 
a simultaneous unveiling of an entire 
line, was inaugurated by the company 
this vear (AW Oct. 23, p. 102). 


Regional Introduction 


In-the-field regional introduction of 
the Bonanza and Baron this month 
follows a similar program utilized with 
the 1962 Queen Air and Debonair in 
October. New Bonanza and Baron will 
be presented at distributor facilities in 
six cities by two factory teams starting 
Dec. 11 and ending Dec. 18. Vice 
President-Marketing Wyman L. Henry 
will head the factory personnel covering 
the eastern portion of the country and 
Vice President-Domestic Sales Leddy L. 
Greever will be in charge of the western 
team. Customer prospects for the air- 
planes also will be invited to observe 
the Bonanza and Baron during their 
visits to the distributors. 





Tenses? 


4) 


BARON INSTRUMENT LAYOUT has radio gear (right) canted six degrees toward pilot to 
facilitate handling. The glare shield atop the panel is thinner to improve visibility. Panel 
has fuel tank selector system incorporating easy-to-follow diagram. Sperry or Tactair auto- 
pilots are optional equipment in the Beech Baron. 
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e P35 Bonanza features interior restyl- 
ing, with efforts to improve passenger 
comfort centered around completely 
new, contour-type passenger seats hav- 
ing infinitely-variable-position backs. In- 
strument panel also has been revised to 
incorporate T-mounting of the flight 
group on a separate, removable shock- 
mounted panel. Radio equipment, posi- 
tioned on the right, is canted toward 
the pilot for easier handling. Engine 
group now incorporates a combined 
manifold and fuel pressure gage to 
simplify computations. Price is up ap- 
proximately 1% from last vear’s model 
(see box, p. 97). 

e A55 Baron, which has been one of 
the major moneymakers in the line 
since its introduction last year—produc- 
tion flow rates being adjusted upward 
three times in 1961—this year is being 
offered with an optional version. New 
rear two-place seat can be folded and 
stowed when not being used. Other 
Baron improvements include capability 
of extending landing gear and depress- 
ing flaps 15 deg. at 175 mph. indicated, 
an increase of 15 mph. for this con- 
figuration, which is aimed at easing 
trafic pattern handling. Propeller tips 
are rounded to reduce noise level. 


Market Opportunities 


Market opportunities for the com- 
pany’s 1962 line, detailed by Greever, 
provided a breakdown by category, in 
which Beech line increased sales will be 
attempted: 

e Bonanza and Debonair are keyed to a 
total domestic market for this class air- 
plane averaging more than $31 million 
per year, in competition with Cessna’s 
210 and Piper’s Comanche 250. Ac- 
cording to Greever, Beech Aircraft’s 
past coverage has been about 42% of 
this volume and he expects that the 
company should participate to the ex- 
tent of at least 50% of this business. 
Beech marketing studies, based on 1960 
data, show that 50% (200 units) of 
sales of Bonanzas were made to previous 
owners of this airplane, 20% (80 units) 
were sold to owners of competitive 
makes and 30% (120 units) were sold 
by the company to previous non-owners 
of aircraft. 

e Travel Air and Baron light-twin class 
airplanes operate in a market totaling 
$35 million annually and include as 
competition, the Cessna 310 and Sky- 
knight, Piper Apache and Aztec, 
Greever noted. In this market, Beech 
participation has been an average of 
27.2% over the last two years, he said. 
e Twin-Bonanza_ medium-twin, which 
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WIND TUNNEL TESTS recently completed 
on a model of the proposed Beech Air- 
craft Corp. turboprop-powered executive 


transport confirm original engineering cal- 
culations, according to Beech Executive 
Vice President Frank E. Hedrick (AW Dec 
11, p. 28). Details of the airplane still are 
being withheld pending analysis of data ac- 
cumulated during the model testing pro- 
gram at the University of Washington. 
The aircraft will have a gross weight of 
about 12,500 Ib., and cruise at more than 
300 mph. at 25,000 ft., according to Beech. 


DECISION to use the turboprop powerplant 
rather than the pure jet was based on an 
evaluation of all types of turbine engines 
conducted by Beech. The survey indicated 
the propeller-turbine combination would 
permit building an aircraft of the size en- 
visaged by Beech for approximately 50% 
less than any of the pure-jet types now 
available for delivery. Beech estimates that 
its turboprop configuration will be brought 
out at a basic price of $400,000 and in 
fully equipped condition, with all elec- 
tronics, including radar, for about $500,000. 
Sources close to the Beech project re- 
vealed that the 1,000-shp. French Turbo- 
meca Bastan 4 was the leading powerplant 
contender at present. 
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LIXON QUALITY ELECTRO/THERMAL CONTROLS 


HIGH RELIABILITY FOR ELECTRONIC, RADAR AND 
RADIO EQUIPMENT; GROUND SUPPORT EQUIPMENT, AEROSPACE APPLICATIONS 


NEW AT1-1 SUBMINIATURE 
PRECISION SWITCH 

With a 0.440” height, 0.320” diam., 
KLIXON AT1-1 is a SPDT hermeti- 
cally sealed snap-action switch. 
Weight: 1 gram. Shock resistant 
to 100 g's. Vibration resistant to 
40 g’s, 0-2000 cps. Current capac- 
ity: 3 amps, resistive 28 V-dc. 
Environmental free — complete 
seal assured even at high aiti- 
tudes. Operates up to 275°F. 
Meets MIL-S-8484A, Class A. 


Actual size Actual size 


KX-5 SERIES PRECISION SWITCHES 

Hermetically sealed snap-acting 

limit switches. Seal uses metalized 

ceramic terminal inserts and metal 

diaphragm. Switching element, 

one-piece sine blade. Steel case 

withstands high impact and com- 

pression loads. High temperature 

resistance to 375°F. Vibration 

resistance to 25 g’s, 0-2500 cps. 

Ratings to 10 amps, 115 V-ac or a 
30 V-de ne. oo. cycles \ : tn 
minimum life. Ambient tempera- ew e 
ture range, —65° to +375°F. ——T 
Weight 1 oz. Variety of actuators 


available. “ 
Slightly smaller 


than actual size 


PACKAGED PRECISION SWITCHES 


KX and AT series hermetically 
sealed switches are used as basic 
units to build packages to meet 
customers’ design needs. These 
“‘specials’’ include unique mount- 
ing configurations, connectors, 
leads, actuators, ganging of basic 
units, potting, etc. Environment 
free, metal-to-metal, glass-to- 
metal sealed. Qualified under MIL- 
S-6743, MIL-E-5272A, AN3234. The 
KX4 series has been assigned 
MS24456 (USAF). 


SMALL LOW AMPERAGE 7274 
CIRCUIT BREAKER 
Simple push-pull, trip-free design. 
Available as shown: DPST with 
solder auxiliary terminals and 
either screw or solder main termi- 
nals. Also, SPST with screw-type 
terminals. All models neck 
mounted. Neck bushing length 
0.359” to accommodate 0.125” 
panels. Exceptionally small — 
depth of breaker behind panel, 
1.420” max; height, 0.750”; width 
0.562”. Ratings % to 5 amps. 
Ultimate trip @ 77°F, 115-145%. Aes * 
200% trip, 2-20 seconds. Vibra- 
tion resistance 10 g’s to 2000 cps. ve 
Shock resistance 35 g’s. Weight Approx. 
only 0.9 oz. Also available in three- actual size fe iy 
phase type. 


HIGH RELIABILITY M1 
PRECISION THERMOSTAT 


Hermetically sealed SPST thermo- 
stat conforms with MIL-E-5272C 
and MIL-T-5574A. Snap-acting, disc 
type design for temperature con- 
trol or warning on electronic and 
radar equipment, gyros, fuel 
pumps, servomotors, telemetering, 
de-icing and other equipment in 
critical avionic and aerospace 
applications. Vibration resistant 
right to operating temperature. 
Ambient temperature range —65° 
to +450°F. Minimum differential, 
9°F. Ratings up to 7 amps, 30 
V-ac/dc; 6 amps, 125 V-ac; 3 
amps, 250 V-ac. Weight 3.7 gr 
basic unit. 


NEW NARROW DIFFERENTIAL M2 
PRECISION THERMOSTAT 


Hermetically sealed SPST thermo- 
stat with positive snap action. 
Designed with a low silhouette, 
controls temperatures to narrow 
differentials. For use on electronic 
and military applications such as 
gyros, missiles, radar and other 
aerospace equipment. Ambient 
temperature range of —65° to 
+450°F, minimum differential of 
2 to 5°F. Rating up to 2 amps, 30 
V-ac and 125 V-ac for 250,000 
cycles. Weight of basic thermo- 
stat: 3.76 grams. 


PACKAGED PRECISION 
THERMOSTATS 


Custom designed thermostat pack- 
aging to meet special require- 
ments based on KLIXON hermeti- 
cally sealed Ml thermostats (see 
above). The special KLIXON Pack- 
aging Facility comprises a 3-part 
“‘hurry-up team'’ of designers, 
production specialists and testing 
personnel who will assign a part 
number at once and then meet 
exceptionally fast delivery require- 
ments. 


THREE-PHASE D6760 SIMULTRIP* 
CIRCUIT BREAKER 


Thermal type. Interrupts high ac 
short circuits . . . trips quickly 
. provides simultaneous trip- 
ping and trip-free action of all 
three phases should any one phase 
become overloaded. Phases can be 
different ratings. Ratings 5 to 60 
amps. 120/208 V-ac, 60/400 cycle 
systems and 220/440 V-ac, 60/400 
cycle systems. Weight 227 grams. 
Ac rupture capacity 2500 amps, 
16, 120 V-ac, 400 cps. Ultimate 
trip @ 77°F, 105-138%. 200% 
trip, 10-70 seconds. D6760-1 is the 
MS21984 circuit breaker. 


*Trademark of Metals & Controls 
Inc. 


KLIXON circuit breakers, precision switches, pre- design discussions. For immediate information or 
cision thermostats and thermal protectors are small assistance, call or write: 

in size and light in weight; they respond quickly and 
with accurate repeat performance; they have ample 
capacity to handle a wide range of electrical loads; °. METALS & CONTROLS INC. 


2812 FOREST ST+ATTLEBORO, MASS 


their calibrations stand up in the face of severe A CORPORATE 
TEXAS INSTRUMENTS 


INCORPORATED 


environmental conditions. 
Include a KLIXON field engineer in your early 
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Greever stated is in competition with 
the Aero Commander 500 and 560 
series, has had a total market in the 
United States averaging approximately 
$13.5 million annually in the past two 
years—retail sales of new 1960 and 1961 
models of the Twin-Bonanza in the past 
year exceeded $4 million. 

@ Model 65 Queen Air and Super 18, 
which have competed with the Aero 
Commander 680 and 720 for a total 
domestic market shared by these air- 
planes exceeding $46.5 million in the 
last two years, garnered over 68% of 
this business, Greever asserted. 

Greever pointed out to the attending 
distributors that the field inventory situ- 
ation, both distributors’ and dealers’, 
now is such that sales outlets should be 
better able to emphasize new models 
in 1962 than in past years. As of 
November there were 69 1961 Debon- 
airs in field inventories, according to 
Greever, compared with 95 a year ago. 
Bonanza inventory was 77 airplanes as 
against 103 a year ago, Travel Air stocks 
totaled 26 as against 45 last vear, Twin- 
Bonanza field inventories of 1961 
models totaled 11] as against 24 a vear 
ago, Super 18s totaled 19 in November 
as against 24 last year, 1961 Queen Air 
stocks are down to 20 airplanes com- 
pared with 25 last vear. Of the 191 
Baron light twins delivered by the fac- 
tory during its first year, there are only 
38 remaining in the field, according to 
Greever. 


Future Business 


Regarding future business, Market 
Research Manager Henry Ryan _ told 
listeners here the company’s studies in- 
dicate a firm business airplane market 
in the United States of 390,000 pros- 
pects for one or more airplanes. Ryan 
said this total market consists of 330,- 





Beech Prices 

Wichita, Kan.—‘Hold-the-line” atti- 
tude is reflected in pricing of most of 
Beech Aircraft Corp.’s line of 1962 busi- 
ness airplanes. Prices of basic airplanes, 
with standard equipment, are: 
@ Model G18S_ Twin-Beech—$132,300, 
same as 1961. 
@ Model 33 Debonair—$21,975, com- 
pared with $21,750 last year. 
@ Model P35 Bonanza—$26,875, com- 
pared with $26,500 for 1961. 
@ Model D50E Twin-Bonanza—$87,250, 
same as 1961. 
@ Model J50 Twin-Bonanza—$100,000, 
same as last year. 
@ Model A55 Baron—$58,950, compared 
with $58,250 last year. 
© Model 65 Queen Air—$126,000, same 
as in 1961. 
@ Model B95A_ Travel Air—$49,500, 
down from last year’s $51,500. 














e+ “4 i 


NOW AVAILABLE 


adjacent to 
LOGAN AIRPORT - BOSTON, MASS. 
up to 200,000 sq. ft. of SPACE in 
modern industrial building for 
Administration + Office - Laboratory 
Light Manufacturing - Storage 
- on main North-South thruway adjoining airport 
- complete power facilities for all needs 


- land area available for motel 


Complete information on request... 


PHILLIPS CENTER 


161 Prescott St., East Boston, Mass. - LOgan 9-9400 
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Lr yea, ie a 
An engineer must test three space suits in two test chambers. Each 


suit must be tested for 1 hour at each of two low pressures. He 
takes ten min. to load a suit in a chamber, set the pressure, and 
start the test; 4 min. to change the pressure, and ten min. to un- 
load a suit from a chamber. What is the minimum time to com- 
plete the tests? —Contributed 


Rapidity is a particularly important feature of the seriograph 
equipment from our (who else!) Automatic Seriograph Corpora- 
tion in Maryland. Twe've 11”x14” X-Ray photographs can be 
made in rapid succession for the study of the body’s circulatory 
processes. They’ve just come up with a new model of exceptional 
durability and convenience of operation. 

ANSWER TO LAST WEEK’S PROBLEM : Gwen loves Alan. 

LITTON INDUSTRIES, INC. 

Beverly Hills, California 
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Forging our 
missile arsenal 


and spacecraft fleet 


Trustworthy metal quality . . . exacting compliance with 
specifications . . . notable experience with exotic metals and 
alloys—these are reasons Wyman-Gordon is so often chosen 
to produce the difficult, the critical, even the predicted ‘‘un- 
forgeable”’ in missile hardware. Specialized facilities, coupled 


with advanced metallurgical research, offer space-vehicle 
designers continually expanding frontiers in vital areas of 
size, complexity, materials and strength-to-weight ratios of 
forged airframe and propulsion components. 


OPERATIONAL and PROTOTYPE HARDWARE PRODUCED 


@ Motor casings 

@ Bulkheads and rings 

© Turbine components 

@ Fins and vanes 

e@ Guidance components 


e@ Ground support equipment 


WYMAN - GORDON 


FORGINGS 


. and Beryllium Molybdenum Columbium and other uncommon materials 


@ Re-entry shields 
@ Domes and closures 
© Support beams 
@ Cones and nozzles 
© Pressure vessels 


of Aluminum Magnesium Steel Titanium. . 
WORCESTER MASSACHUSETTS DETROIT MICHIGAN 


HARVEY ILLINOIS 
PALO ALTO CALIFORNIA FORT WORTH TEXAS 


GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA 


Oo 





000 prospects for single-engine equip- 
ment, 100,000 for light twins and 60,- 
000 for medium twin class. 

' This data was developed from a de- 
tailed study of the total number of 
U. S. companies. Then firms which 
have no need for airplanes or ability 
to buy them were winnowed out. Buy- 
ing patterns of airplane users were then 
studied as well as traveling patterns of 
business travelers and the local degree 
of airplane acceptance all over the coun- 
try so that these factors could be ap- 
plied against the potential that was 
weeded from the over-all total to test 
validity of final prospect breakdown. 

Beech export operations last year to- 
taled nearly $12 million—a gain of 
31.5% over the foreign sales team’s 
1960 effort, which in turn had repre- 
sented a 108% increase over 1959. 
Buildup in foreign sales by Export 
Sales Vice President Michael Neuburg- 
er’s overseas distributor-dealer organiza- 
tion achieved more than 14% of Beech 
Aircraft’s total volume last year, as com- 
pared with 8% in 1960. 

Neuburger indicated that the Euro- 
pean Common Market can be expected 
to have a highly significant influence 
on future sales of business airplanes 
abroad because in time it will comprise 
a group that will be equal in economic 
strength to the United States and sur- 
pass the Soviet bloc, and he expects 
that the purchasing power this market 
will represent will more than offset any 
import restrictions that may be imposed 
on American products. Eventually, he 
noted, the U.S. may, in some form, 
become associated with the Common 
Market and other international trade 
groups. 

Beech also reported that the Japa- 
nese navy has decided to buy three 
Queen Airs. Beech anticipates that this 
purchase will be the first of orders by 
the Japanese navy for approximately 50 
airplanes over the next five years. In 
line with military sales, the U.S. Army 
is planning to buy 44 military versions 
of the Queen Air (L-23F) with produc- 
tion extending over the next two years. 
These contracts are expected to hold 
the price down on future Queen Airs. 





Two-Place Beech 

Two-place private plane has been un- 
der study by Beech, and this probably 
will be a revised version of its new 
four-place Model 23 Musketeer. Four- 
‘lace Musketeer, unveiled at Beech’s dis- 
tributors meeting, is to be marketed in 
early fall of 1962 (not early fall of 
1963, as inadvertently reported in Avia- 
tion Week Dec. 4, p. 94). Two-place ver- 
sion of the Musketeer probably will have 
a lower-powered engine in the 100-hp.- 
class, instead of the four-place model’s 
160-hp. Lycoming. 























Mxolels mela ieli-ta 
the decision is 


to specify 


For the different fluid environmental problems of 
humidity, oxides, chemicals, temperature extremes, high pressure 


| Hydrodyne’s seals are truly the seals of the nuclear and space age. All 


metal (precision-machined nickel alloys) to withstand corrosive liquids and 


| extreme heat and pressures — they are flexible, nonmagnetic, and light- 
| weight, too. . 


But most importantly, the sealing action is positive, and remains so, even 


| after continued used in environments that would make other types of 


sealing devices ineffective. Rugged Hydrodyne static seals are designed 
to withstand pressures up to 15,000 psi, temperatures up to 2000°F and 
down to —420°F. 

Hydrodyne standard seals are available in sizes from 14” to 30”. Custom 
types, including nonmetallic coatings and exotic materials, also available. 


Write for details. 





Because of the exclusive patented configuration, 
Hydrodyne seals — regardless of pressure or tem- 
perature — always hold a positive spring-tight flat 
metal surface against the mating surface. Never an 
angle or an edge. 





CROSS SECTION CUTAWAY 











HYDRODYNE CORPORATION 
Subsidiary of Donaldson Company, Inc. 
7350 Coldwater Canyon Avenue, 
North Hollywood, California 


il. 
hydrodyne 
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PUMP 


| 


PRIMERS 


ARTHUR A. NICHOLS 


VALUE ANALYSIS REPORT 
ON GEROTOR PUMPS 


m» The rather unusual qualities of the 
Gerotor pump which have kept it inti- 
mately associated with aircraft pump- 
ing applications from the days of the 
earliest superchargers for reciprocat- 
ing engines, can best be summed up 
as inherent adaptability and high reli- 
ability. 


» The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed. It is a form of 
internal gear pump—simple and com- 
pact in basic design, (has only two 
moving parts). It is lightweight, 
valveless, provides exceptional per- 
formance at high altitudes and has 
low wear over a long service life. In 
addition, it is balanced and extremely 
quiet in operation. 


» Structure and operation of the 
Gerotor pump is relatively simple. The 
moving elements are the _ toothed 
“Gerotors” — inner and outer. Both 
turn in the same direction and either 
one may be driven. The inner element 
always has one less tooth than the 
outer and the “missing tooth” provides 
a chamber to move the fiuid from the 
inlet or suction port to the discharge 
port. (See Fig. 1.) 


» Valveless de- 
sign insures ab- 
sence of mechani- 
cal troubles asso- 
ciated with the 
operating com- 
plexity and serv- 
ice and wear 
problems inherent 
in valve construc- 
tion. FIG. 1 


» Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 


Fig. 2. Several fluid systems can be served eco- 
nomically by one multiple element pump arranged 
as shown in diagram. 

» Technical data is available and your 
inquiry is invited. Write: 


Makers of Zenith Metering Pumps 
and the Nichols Milling Machine 
“the miller that uses its head’. 


48 WOERD AVE., WALTHAM 54, MASS. 
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Piper Installing Its Avionics in Cherokee 


Inroads that Piper’s Electronics Division is making in competition with former vendor- 
supplied equipment is pointed up in this view of Piper Cherokee instrument panel, showing 
Piper AutoNav (1), a simplified direction finder selling for $400 installed, and the new 
PTR-1 transceiver (2) which will be available in a few months for about $600 installed. 
PTR-1 omni indicator is at left (3). PTR-1 is in foreground with case removed (4). 





U.S. Business & Utility Plane Shipments 


September 1961 





Make & Model No. of Units Factory Billings 


Aero Commander 500A, E 
560F 
680E, F 


$1,536,000 


Beech 18 Super 
33 Debonair 
35 Bonanza 
50 Twin-Bonanza 
55 Baron 
65 Queen Air 
95 Travel Air 


_ 
Oon-ans ao 


$2,950,000 


_ 


Callair A-5 


Cessna 150 
172, Skyhawk 
175, Skylark 
180 


182, Skylane 
185 Skywagon 
210 


310F 


Champion 7EC Traveler 
7FC Tri-Traveler 
7GCB Challenger 
7HC DX’'er 


Lake LA-4 Skimmer 

Mooney Mark 21 

Piper PA-18-150 Super Cub 
PA-22-108 Colt 


PA-23-180 Apache | 

PA-23-250 Azt 
pte ame $1,931,006 

| 


PA-24-180 Comanche 
PA-24-250 Comanche 
PA-25-150 Pawnee 

PA-28-150 Cherokee 
PA-28-160 Cherokee 


443 “| $9,479,000 





Totals 





Note: Total shipments for the first nine months of Calendar 1961 were 5,029 aircraft having a total net factory billing 
value of $93,948,000, compared to 5,658 airplanes having a total billing value of $114,676,000 for the same period 
last year. Actually, shipments and dollar volumes in the last three months of the current year compare very 
favorably with those of the same period in 1960, the number of airplanes delivered being higher in July, A it 
and September than during these months last year and dollar volumes, somewhat lower, being very comparable, 
indicating a return of optimism following the depressed period developing as a result of the recession. Industry 
observers expect that this upturn will continue and that 1961 will bo a very good year for business flying manu- 
facturers. Deliveries of the Piper Colt continued at a high rate; as of September, this manufacturer delivered 
1,008 of its two-place “compacts,” nearly five times the number of two-place Cessna 150s in the same period. 
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Valves for 
all types of 
space* 
applications 


*INNER, OUTER, IN-BETWEEN 
++.» EVEN UNDER! 





Hae Bie a eae a OS Ses oT 










































































THE MARK OF QUALITY 


BARBER 
COLMAN 











Whether your application is for 
outer space, at aircraft levels, on 
land, or undersea, the chances are 
good that Barber-Colman can design 
the exact valve to meet your needs, 

Shown above are typical Barber- 
Colman valves used on missiles, 
aircraft, ground-support equipment, 
and torpedoes. 

The full line of Barber-Colman 
valves includes motor-operated 
butterfly; poppet, sliding port, and 
check types—either in standard sizes 
or special sizes and adaptations to 
fit your own requirements. 

For complete details write for 
bulletins, or consult the nearest 
Barber-Colman engineering sales 
office: Baltimore, Boston, Dayton, 
Fort Worth, Los Angeles, Montreal, 
New York, Rockford, San Diego, 
Seattle, Winter Park, Florida. 


BARBER-COLMAN COMPANY | 


Aircraft and Missile Products Division 
Dept. X, 1422 Rock St., Rockford, Illinois 





FINANCIAL 


Vought Plans to Build 
Skyscraper in Dallas 


Dallas, Tex.—Ling-Temco-Vought, 
Inc., is taking a further step to 
strengthen and consolidate management 
operations by cooperating with three 
Dallas firms on plans to erect a $12.5- 
million 31-story financial structure in 
the heart of this city’s business district. 

The move is interpreted by business 
observers here as additional evidence 
that Ling-Temco-Vought management 
feels confident of repeating, if necessary, 
its recent successful defense against De- 
partment of Justice Anti-Trust Divi- 
sion’s attempt to have Ling-Temco and 
Chance Vought separated on charges 
that the merger of the firms restricted 
competition in the aerospace industry. 

Department of Justice attorneys, fol- 
lowing a rule in favor of Ling-Temco- 
Vought by U. S. District Court here, 
indicated that they would study records 
of the hearings to see if a government 
appeal to a higher court is justified. 

Local attorneys, who observed the 
trial, thought that perhaps the govern- 
ment’s strategy was to treat the hearings 
before the U.S. District Court here as 
preliminary to appealing the case to the 
U. S. Supreme Court, and attempt to 
score a victory there so to establish a 
precedent for Section 7 of the Clayton 
Anti-Trust Act, which has not yet 
been tested by this tribunal. Section 7 
contains language interpreted by attor- 
neys as vaguely expressing desire for 
“lessening competition in the future.” 

If the government does intend to 
follow up its initial unsuccessful suit, 
it has until the latter part of February 
to reopen the case. 

Plans by Ling-Temco-Vought—in con- 
junction with Electro-Science Investors, 
Inc., the National Bank of Commerce 
and American Life Insurance Co., all 
businesses in which James J. Ling (chair- 
man of L-T-V’s executive committee) 
is a principal stockholder—are to make 
the Ling-Temco-Vought tower corpor- 
ate headquarters for L-T-V and Electro- 
Science Investors, Inc. Ground is 
cxpected to be broken on the new struc- 
ture in 90 days and the building is 
scheduled for completion within two 
\ cars. 

The first three floors of the building 
will be occupied by the bank, the re- 
mainder by Ling-Temco-Vought, Elec- 
tro-Science Investors, American Life In- 
surance and tenants. 

Ling-Temco-Vought will move _ its 
corporate headquarters from Grand 
Prairie to the new building when it is 
completed. 
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stronger 
fighter 
with 


HEXCEL HONEYCOMB 


ME XC EL prooucts ine. 
Dept. E-11 
nger, lightweight materials for industry 


2332 Fourth Street, Berkeley 10, California 
Old Post Road, Havre de Grace, Maryland 
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DOWN-RANGE TRACKING 





RANGE 
miles) 


THERE’S NO SUBSTITUTE FOR EXPERIENCE 


Orbital Satellite Tracking — Discoverer, Midas, Mercury — Over three years of proven field 
experience in all aspects of satellite tracking. 


Down-Range Tracking — Reeves equipment, installed in the early days of Canaveral and 
White Sands, is still functioning with proven accuracy after nine years of continuous use. 


Radar Bomb Scoring — Fifteen years of proven experience in the design, installation, and 
servicing of complex radar equipment for the scoring of simulated bombing runs. 


Whatever your radar requirements may be, Reeves has technical, production, and field- 
proven experience to meet your requirements. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America « Roosevelt Fie/d, Garden City, New York 


Qualified engineers seeking rewarding opportunities in 


these advanced fields are invited to get in touch wit 





SAFETY 





CAB Investigates Imperial’s Maintenance 


By David H. Hoffman 


Miami Beach—Civil Aeronautics 
Board investigation of Imperial Airlines 
has uncovered a history of discrepancies 
in the carrier's maintenance, record- 
keeping and flight crew coordination 
procedures that may throw light on why 
an Imperial aircraft crashed last month, 
killing 77. 

Although CAB investigators were 
concerned only with the cause of the 
Nov. 8 tragedy, their questions led Im- 
perial employes to give a detailed de- 
scription of how at least one supple- 
mental airline maintains and operates 
its aircraft. Lengthy records of the 
four-day hearing undoubtedly will re- 
ceive the close attention of congres- 
sional committees planning to investi- 
gate the supplemental airline industry’s 
safety practices (AW Nov. 20, p. 37). 

The crash, in which 74 Army recruits 
were killed, led Defense Secretary Rob- 
ert §. McNamara to order that supple- 
mental airlines carrying military person- 
nel within the United States receive 
clearance from the Military Air Trans- 
port Service (AW Nov. 27, p. 37). 

The Lockheed 049 transport oper- 
ated by Imperial stalled while attempt- 
ing an unscheduled landing at Rich- 
mond, Va., with its No. 3 and 4 
engines feathered and its No. 1 engine 
losing power. Only the aircraft's pilot, 
Capt. Ronald Conway, and flight engi- 
neer, William F. Poythress, survived. 


Public Hearing 

Testimony during four days of public 
hearings conducted in Richmond and 
Miami Beach by an cight-man CAB 
technical panel posed these crucial ques- 
tions. 
e Why did Imperial’s chief flight en- 
gineer, John Mayfield, declare the Con- 
stellation airworthy after one of its 
fuel boost pumps had been repaired 
with a brush borrowed from a used 
1954 Mercury automobile generator on 
the day before the plane’s last flight? 
e Why did the airline elect to operate 
the Constellation for at least 130 flight 
hours after purchasing an engine due for 
overhaul and install it on the aircraft 
without informing Federal Aviation 
Agency of the vendor’s authorized time 
between overhaul (TBO)? 
e Why did Imperial fai! to designate 
one of the two qualified captains on 
board the aircraft as pilot-in-command? 
Conflict arose between the two as the 
plane circled Richmond’s Byrd Airport 
with two dead engines and both pilots 
gave orders to the flight engineer. 


e Why did the two pilots apparently 
not ensure that two valves, through 
which fuel and hydraulic pressure could 
have been obtained from the Constella- 
tion’s two operating engines, were 
placed in an open position? 

e Why were component, engine and 
airframe time control records kept by 
Imperial at least one week behind on 
the day of the accident and why, during 
the month of October, could no record 
be found of the fuel taken on by the 
Imperial fleet? 

Testimony on the boost pump re- 
paired with the used auto part was in 
sharp conflict. CAB and FAA ques- 
tioners agreed that on the first hearing 
day, Chief Flight Engineer Mayfield 
stated that he had made the part fit 
the Constellation’s No. 3 engine—one 
of those that failed—by cutting it with 
a hack saw. The next day, Mayfield 
maintained that the brush had been 
used to repair the aircraft’s No. 2 boost 
pump at Columbia, $. C. Only the 
No. 2 engine remained in operation 
throughout the aircraft’s final flight. 

Whether the No. 3 engine boost 
pump contained a faulty part was not 
technically at issue in the hearing. Fail- 
ure of this pump could not in itself ac- 
count for the simultaneous loss of fuel 
pressure on the Constellation’s two 
right-side engines that was reported by 
Capt. Conway. Nor could it explain 
entirely the inability of Flight Engineer 
Poythress to restart either No. 3 or No 
4 engine after the failure had occurred. 

The plane’s No. 3 engine, according 
to Manuel Lopez, Imperial’s superin- 
tendent of maintenance, had been pur- 
chased from Falcon Airways when 
Constellation No. N2737A was in 
Great Britain. At the time, the engine 
had been flown 1,163 hr. since over- 
haul, and Falcon’s authorized overhaul 
time was about 1,150 hr. as fixed by 
the British Air Registration Board. 

Lopez, a former Cubana flight engi- 
neer who defected to the U.S. last 
January, indicated that because Im- 
perial’s TBO on the engine was 1,400 
hr., continued operation of the power- 
plant was legal. Engine was at about 
1,300-hr. mark prior to the accident. 

At the hearing, FAA officials failed 
to cite any agency rule or policy that 
would have prohibited the acquisition of 
a time-expired engine from a foreign 
airline. However, George G. Reid, 
principal FAA maintenance inspector 
assigned to Imperial, stated that he 
would not have permitted the transac- 
tion if the engine had been operated 
to its TBO by a U.S. carrier, even if 
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that TBO were lower than Imperial’s. 

The dual engine failure was experi- 
enced by the Constellation’s crew when 
the plane was southwest of Richmond. 
Turning eastward, Capt. Conway made 
a decision to land on Byrd Airport Run- 
way 33, an 8,000 ft. strip pointed almost 
directly into the prevailing wind. Con- 
way’s intent was to make a shallow left 
turn into his good engines and thus line 
up gradually with the runway. 


Cockpit Dissension 


As he approached the field, however, 
the copilot, Capt. James A. Greenlee, 
actuated the landing gear lever, insisted 
that the landing be made on Runway 
(2 and took over control of the aircraft, 
Conway said. Approach to 02 necessi- 
tated a sharp turn to the left and a 
rather steep descent. During the turn, 
Conway testified, the two pilots realized 
that they would either overshoot the 
runway or touch down before the land- 
ing gear had fully extended. 

The decision that resulted involved a 
310 deg. turn to the right to align the 
aircraft with Runway 33. It was during 
this turn that the third engine began 
losing power. With gear in slipstream, 
the pilots could not maintain altitude 
and the aircraft struck the ground about 
1.5 mi. from Runway 33’s threshold. 

Conway testified: “It was not until we 
were just about to depart . . . that 
Greenlee said ‘do you want to fly this 

zht and I will operate as copilot?’ 

e agreed on that.” Despite FAA 
regulations that require an airline to 
designate the pilot-in-command of each 
flight, Imperial’s unwritten policy was 
to allow qualified captains to exchange 
legs on any multi-leg mission, Capt. 
Warren M. Young, Imperial’s chief 
pilot, testified, As a result, he said, 
when a flight involved several landings, 
the company could not ascertain which 
captain was in command on a given leg. 

While the aircraft was maneuvering 
over Byrd Airport, the student flight 
engineer on board went aft into the 
passenger cabin to open the midship 
fuel cross-feed valve, Conway testified. 
This valve, which is kept closed in nor- 
mal flight, must be opened if fuel is to 
be transferred from the left wing tanks 
to the right wing tanks, or vice versa. 
By lifting the aisle runner and remov- 
ing a cover plate, the valve becomes 
accessible and can be turned by hand. 

Conway testified the student, who 
held an airframe and powerplant me- 
chanic’s license, returned to the cockpit 
to get a screw driver. Greenlee, tech- 
nically and legally the co-pilot but also 
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BASIC TEST FOR MEDIA SELECTION: 
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world-wide 
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Ask anyone, 
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From an original painting for CECO by R. T. Handville 


GRUMMAN’S AO-1 MOHAWK is powered by two Lycoming T-53 gas 
turbines, each with complete, single-package fuel control and pumping 
system engineered and precision-produced by Chandler Evans. 


CECO’s product in the Mohawk is one of a number of “unitized” 
control systems developed expressly for the fast-growing, small gas turbine 
field. In addition to controls for application in fixed-wing aircraft, 

other lightweight, compact CECO engine control systems have 

been developed for target drones and helicopters. 


Chandler Evans pioneered single-package design of formerly separate 
fuel system components, and today enjoys a position of leadership in 
the field of small gas turbine fuel control and pumping systems. 


CHANDLER EVANS CORPORATION .- west HartrorD 1, CONNECTICUT 


Interesting, informative literature on many CECO products is 
yours for the asking. Please address your request to Department 41. 


CECO 
SYSTEMS 
CONTROLS 





a line check captain for Imperial, or- 
dered the student flight engineer not 
to open the cross feed valve. Veteran 
Constellation pilots at the hearing could 
not offer any reason for this command. 

During the Richmond stage of the 
investigation, CAB officials testified that 
many fuel injection nozzles from all 
four engines found in the Constella- 
tion’s wreckage contained two types of 
“foreign material.” One type, they said, 
was black and non-magnetic in char- 
acter, and the other was reddish brown 
and magnetic. Last fueling of the air- 
craft took place at Columbia and was 
accomplished from two trucks operated 
by Aircraft Sales and Service Co. 

On the Constellation, another valve 
permits hydraulic fluid under pressure 
to cross over from the aircraft’s primary 
system, operated by its No. 1 and No. 
2 engine driven pumps, to its secondary 
system, supplied by No. 3 and No. 4 
pumps. Secondary system pressure helps 
lock the nose gear in place during a 
normal extension cycle and releases the 
main gear uplocks. When this pressure 
is not available, the gear may be locked 
down in about five to six minutes with 
a manually operated pump handle. 

Although Conway testified that he 
ordered this hydraulic cross over valve 
opened over Richmond, the valve was 
recovered from the wreckage in a closed 
position. CAB questions also brought 
out that the hydraulic hand pump in 
the Constellation’s cockpit was being 
operated just prior to ground impact. 

On Imperial’s record-keeping prac- 
tices, Chief Inspector Reid testified that 
the airline system was “very faulty,” 
and that records “fell far behind the 
actual accomplishment of work,” so that 
it was difficult to detect the “actual 
condition of the carrier” at a given time. 
Admitting that Imperial met the min- 
imum standards laid down by civil air 
regulations, Reid found particular fault 
with the manner in which Imperial 
flight crews airmailed discrepancy and 
maintenance reports from the field to 
the airline’s Miami headquarters. 

As a result, he said, subsequent flight 
crews could not adequately inspect pre- 
vious aircraft and flight engineer logs. 
Reid said that he had recommended 
changes in this procedure early in Aug- 
ust and given Imperial until Oct. 1 to 
comply. Still not satisfied after this 
deadline had passed, he wrote the 
company on Oct. 28 advising its officers 
what FAA would and would not accept 
in the way of specific reporting pro- 
cedures, he said. 

Superintendent of Maintenance Lo- 
pez and Jose Serra, chief maintenance 
inspector, both hold airframe and 
powerplant licenses issued by FAA, as 
do the airline’s flight engineers. But all 
of Imperial’s full-time ground _ me- 
chanics hold only Cuban certificates. 








Need Experience in Lightweight 
and Space Age Metals? 


Look profitably to B & P for vast experience we possess in 
Design—Fabrication—Assembiy of Magnesium, Aluminum, 
Titanium, Zirconium, Beryllium—today’s lightweight and 
space age metals. May we prove this experience to you? 


‘4 i. Write today for your copy of the 
e 4. new 36 page illustrated book- 
pt let entitled “COUNTDOWN”. 


BROOKS & PERKINS, INC. 
1912 W. Fort Street * Detroit 16, Michigan « Tel. TA 5-5900 
Offices in: New York, Washington, Los Angeles (Long Beach), 
Boston (Cambridge), Dayton, Milwaukee (Waukesha) 
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Help put 
surveyor 


on the 
moon 





Sometime in 1963, the first of several Hughes-built SURVEYOR vehicles will be put into lunar- 
impact trajectory for a soft landing on the moon. Surveyor instruments will perform a variety 
of scientific tasks: drills will pierce and analyze the moon’s surface; high quality television 
pictures will be transmitted to earth; other instruments will measure the moon’s magnetic and 
radiation characteristics. M@ To accomplish this step into space, Project Surveyor requires the 
talents of imaginative junior and senior engineers and physicists to augment its outstanding staff. 
Experience is preferred, but not required. @ Unprecedented opportunities now exist on Sur- 
veyor and other projects, such as: ARPAT (terminal anti-ballistic missile defense system), BAMBI 
(anti-ballistic missile feasibility study), SY NCOM (synchronous communications satellites), 


POLARIS guidance and others. 


CONTROL ENGINEERS —with expe- 
rience in such areas as hydrau airborne 
computers, control circuitry, microwave anten- 
nas and other areas related to controls for the 
following areas of work: Missiles & Space Vehi- 
cles (attitude control—roll, pitch and yaw); Satel- 
lites (orbital control); Radar Tracking (hydraulic 
control of vertical and azimuth); Control Cir- 
cuitry (preliminary and breadboard design); 
Control Systems (adaptive space control sys- 
tems); Control Techniques (advanced non-lin- 
ear); Equalization Networks (transistorized); 
Control Servomechanisms (design and debug- 
ging of controls, servomechanisms, sensors and 
other components); Missile Defense Systems 
(airborne computers and analog simulations of 
anti-ballistic missile defense systems). 


SYSTEMS ANALYSTS -should be 
graduate physicists or engineers with a mini- 
mum of three years experience in weapon 
systems analysis, operation analysis, IR, physics 
of space, signal processing or communication 
theory. Involves the consideration of many basic 
problems such as: the proper mix of manned vs. 
unmanned satellites; the requirements of 
manned space flight; justification of system 
choice in terms of cost effectiveness; automatic 
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target recognition requirements for high speed 
strike reconnaissance systems or unmanned 
satellites; IR systems requirements for ballistic 
missile defense; signal processing techniques 
for interplanetary telecommunications; analysis 
of weapon systems from conception through 
development, test and customer use; design 
concepts for new airborne weapon systems. 


CIRCUIT DESIGN ENGINEERS— 
should be experienced systems engineers ca- 
pable of analysis and synthesis of systems 
involving the following types of circuits and 
components: high power airborne radar trans- 
mitters; low noise radar receivers using 
parametric amplifiers, solid state masers and 
other advanced microwave components; radar 
data processing circuit design, including range 
and speed trackers and crystal filter circuitry; 
high efficiency power supplies for airborne and 
space electronic systems; telemetering andcom- 
mand circuits for space vehicles; timing, control 
and display circuits for COLIDAR (Coherent 
Light Detection and Ranging). 


INFRARED SPECIALISTS —+o per- 


form systems analysis and preliminary design 
in infrared activities involving satellite detection 


and identification, air-to-air missiles, AICBM, 
infrared range measurement, air-to-air detec- 
tion search sets, optical systems, detection 
cryogenics and others. 


immediate openings also exist for Power 
and Propulsion Engineers, Analyticaland Design 
Engineers, Structures Engineers, Heat Transfer 
Engineers, Equipment Installation Engineers, 
Electromagnetic Theory Specialists and 
Antenna Specialists. 


Reply today: Your inquiry will be treated with 
strict confidence. Please airmail your resume to: 
Robert A. Martin, Supervisor of Scientific 
Employment, Hughes Aircraft Co., 11940 West 
Jefferson Bivd., Culver City 57, California. 

WE PROMISE YOU A REPLY WITHIN ONE WEEK 


Creating a new world with ELECTRONICS 
4 


HUGHES } 


MUGHES AIRCRAFT COMPANY 
AEROSPACE DIVISIONS 
An equal opportunity employer, 
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! 
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WHO'S WHERE 


(Continued from page 23) 





Changes 


Dr. Hiden Cox, assistant administrator 
for public affairs, National Aeronautics and 
Space Administration. 

Maj. Gen. Wiley D. Ganey (USAF, ret.) 
has been appointed as Member Senior Staff, 
Management Systems Division, Operations 
Research, Inc., Santa Monica, Calif. 

Joseph A. Barkley, technical representa- 
tive-aerial recovery systems in Hawaii for 
All American Engineering Co., Wilming- 
ton, Del., succeeding Harry Conway who 
is returning to Wilmington. 

A. K. Rossetter, Jr., production planning 
manager, Aircraft Radio Corp., Boonton, 
N. J. Also: G. V. Smith, commercial sales 
manager, and R. E. Gifford, sales administra- 
tion manager. 

Louis Branzburg, chief engineer, Walder 
Kohinoor, Inc., Long Island City, N. Y., 
succeeding the late Dr. Oswald Kolbert. 
Lester Coch succeeds Mr. Branzburg as 
quality control manager. 

Dr. Philippe A. Clavier, director, Engi- 
neering Sciences Division, Plasmadyne 
Corp., Santa Ana, Calif. 

C. H. Plyer, director of logistics support, 
The Martin Co., Orlando Division, Orlando, 
Fla. A. E. Namey succeeds Mr. Plyer as 
program manager-Lacrosse program. 

Paul Moschella, chief of manufacturing 
planning, United Aircraft Corporate Systems 
Center, Windsor Locks, Conn, 

Jack D. Porter has been named head of 
a newly formed Mathematical Analysis De- 
partment at The Mitre Corp., Bedford. 

Hugh Brady, associate department man 
ager, Inertial Guidance Department, Electro- 
mechanical Laboratory, Space Technology 
Laboratories, Inc., Los Angeles, Calif., and 
Dr. Louis K. Jensen, department senior staff 
engineer. 

Vern E. Leas, director of military program 
management, Military Department, Univac 
Division of Sperry Rand Corp., St. Paul. 

Milton Waltcher, manager-contracts ad- 
ministration, Hamilton Standard Division of 
United Aircraft Corp., Windsor Locks, 
Conn. Also: Anthony F. Dernbach, execu- 
tive assistant to the general manager; John 
C. Sterling, Jr., program manager-electron 
beam; Dennis Goddard, sales manager-elec- 
tron beam products. 

Dr. Ward C. Low, technical director, Sys- 
tems Division of LFE Electronics of Labora- 
tory for Electronics, Inc., Boston, Mass. 

Everett S. Glines, general manager, Re- 
public Aviation Corp.’s Missile Systems Di 
vision, Mineola, N. Y. 

Dr. James G. Berry, director of the newly 
established Development Engineering De- 
partment, Titan Missile Program Office, 
Space Technology Laboratories, Inc., Los 
Angeles, Calif., a subsidiary of Thompson 
Ramo Wooldridge, Inc. Associate Directors 
of Development Engineering are Dr. Robert 
Haldin and Bernard M. Willett. 

Howard E. Britton, manager, Engineering 
Services Group, Instrument Division of 
Bourns, Inc., Riverside, Calif. 

Robert R. Stephens, chief electronics en- 
gineer, Vitro Electronics, Silver Spring, Md., 
a division of Vitro Corp. of America. 
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Here are exceptional opportunities in: 


ASW SYSTEMS DEVELOPMENT 


The Columbus Division of North American Aviation 
is actively at work in the field of Anti-Submarine 
Warfare. This work includes ASW aircraft, sensors, 
weapons, information systems and hydrofoil seacraft. 
Both company sponsored and Navy contract research 
is in progress. Our AS W systems staff is responsible 
for originating new and promising ASW concepts, 
conducting systems and operations analysis studies 
to evaluate these concepts, conduct in-house research 
to demonstrate the fundamental technical feasibility, 
submitting proposals for Navy sponsored research 
and development, and the completion of these R & D 
contracts. In this environment, new concepts can be 
completely developed from the drawing board through 
to operational hardware. Specific openings exist for 
the following personnel: 
Project Engineer for the development of airborne 
avionics system, including signal processing, data 
processing, display techniques, and electro-mag- 
netic sensors. 
Project Engineer for ASW command and control 
systems, to develop new information processing 
techniques for the tactical control of ASW forces. 


Staff Specialist or Project Engineer, to conduct 
continuing analysis in hydroacoustics and signal 
processing techniques for acoustic detection and 
communication systems. 


You may investigate these opportunities by writing 
to: North American Aviation, The Professional & 
Technical Employment Office, Attn: H. Keever, Man- 
ager, Box AW-431, 4300 East Fifth Avenue, Colum- 


bus 16, Ohio. 
All qualified applicants will receive consid- 


eration for employment without regard to 
race, creed, color, or national origin. 


COLUMBUS DIVISION Aes 
NORTH AMERICAN AVIATION 














EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, technical, selling, office, skilled, manual, ete. 
Look in the forward section of additional Employment Opportunities advertising 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED ——RATES—— UNDISPLAYED 


The advertising rate is $60.20 per inch for all advertising $2.70 per line, minimum 3 lines. To figure advance payment 
appearing on other than a contract basis Frequency rates count 5 average words as a line. 
quoted on request Position Wanted ads are 4% of above rate 
Box Numbers-—-counts as 1 line 


Discount of 10% if full payment is made in advance for 4 con- 
secutive insertions 


An advertising inch is measured %” vertically on a column 
3 columns—30 inches to a page 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N. Y. 











HELICOPTER PILOTS LIVE in sunny San Diego! 


. : New and expanded programs have created 
S-58 Experience Desirable immediate R & D openings for 


Excellent Pay FXPERIENCED ENGINEERS 


Overseas Assignment , 
Steady Employment by Substantial in the fields of 


Airline Operator TURBOMACHINERY AND 
Apply by Letter with resume to: AEROSPACE VEHICLE SUBSYSTEMS 


P.0. Box 3567, Washington 7, D.C. Fuel Controls Development Engineers 
Airframe and Rocket Design Engineers 
Ceramics Engineers 

Physical Chemists 


Wh { ; SOLAR SPECIFICS: 
a IS Solar is making many significant contributions to turbo- 


machinery development, high temperature materials research, 
and design of subsystems for aircraft and space vehicles. A 


Your new 60,000 sq. ft. Engineering and Research building was 


recently completed. Company backlog has an excellent balance 
problem ? 








between commercial and military contracts. 


FINE LIVING: 
San Diego living is rewarding, offering the nation’s finest 
year-’round climate and recreation, education, and cultural 


Competent men for your 
advantages. 


staif?... employment? 


.-. or are you looking for WRITE TODAY: 


—or offering—a business Send resume of your qualifications to Louis Klein, Dept. 


opportunity of special in- E-750, Solar, 2200 Pacific Highway, San Diego 1, California. 


terest to readers of this 
publication? You can get 
their attention—through 
an advertisement in the 
Employment Section of 
AVIATION WEEK. 





A Subsidiary of International Harvester Company 











An equal opportunity employer. 
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‘Put Yourself in the 
Other Fellow’s Place” 





10 EMPLOYERS 
10 EMPLOYEES 


| 








Letters written offering Em- 
ployment or applying for same 
are written with the hope of 
satisfying a current need. An 
answer, regardless of whether 
it is favorable or not, is us- 
ually expected. 


MR. EMPLOYER, won't you re- 
move the mystery about the 
status of an employee’s appli- 
cation by acknowledging all 
applicants and not just the 
promising candidates. 


MR. EMPLOYEE you, too, can 
help by acknowledging appli- 
cations and job offers. This 
would encourage more com- 
panies to answer position 
wanted ads in this section. 


We make this suggestion in a 
spirit of helpful cooperation 
between employers and em- 
ployees. 


This section will be the more 
useful to all as a result of this 
consideration. 


Classified Advertising Division 


McGRAW-HILL 
PUBLISHING CO., INC. 


330 West 42nd St., 
New York 36, N. Y. 








| ADDRESS BOX NO. REPLIES TO 











SUBCONTRACTS 
BUYING 
ADMINISTRATORS 


Due to expanding activities in connec- 
tion with the intercontinental C-130 
turbo-prop transport. JetStar passenger 
craft and Giant C-141 jet transport pro- 
grams, new opportunities have been 
created for highly-qualified men with 
specific experience in airframe or major 
system subcontracts. 

Applicant’s background should include 
broad knowledge of source selection, 
cost analysis, learning curve applica- 
tions, change incorporation procedures 
and’ U. S. Government procurement 
regulations. Beginning salaries up to 
$11,000 per year, commensurate with 
experience. 

These positions offer an opportunity to 
advance with an expanding organiza- 
tion and to enjoy the cultural, educa- 
tional and climatic advantages of the 
metropolitan Atlanta area. 


Write full details of training and experience to: 
Hugh L. Gordon, Professional Employment Man- 
ager, Lockheed-Georgia Company, Department 
LL75, 834 West Peachtree Street, Atlanta 8, 
Georgia. 


An Equal Opportunity Employer 


LOCKHEED-GEORGIA 
COMPANY 


A Division of Lockheed Aircraft 
Corporation 














Bor No. 
Classified Adv. Div. of this publication 
Send to office nearest you 
NEW YORK 36: P. 0. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St, 





POSITIONS VACANT 


Helicopter Pilots—AP Mechanics. Excellent 
career opportunities for well qualified heli- 
copter flight and licensed maintenance per- 
sonnel. Current openings. Send complete 
resume to Petroleum Helicopters, Lafayette, 
Louisiana. 


Wanted—cCorporate Pilot for Southern New 
England Company. Must have Twin Beech 
experience, ATR, and over 5,000 total hours. 
When applying, send compiete resume to 
P-7974, Aviation Week. 





POSITIONS WANTED 

Available * Pilot * Executive. Good record 
as chief pilot, operaticns manager and chief 
executive of scheduled and large supple- 
mental airline. 14,000 plus hours. Rated 
DC3,4,6,7,8, B707, Comet 4. A&P mechanics 
license. Experienced captain and 4 engine 
jet and prop instructor and operations ad- 
visor for major airframe manufacturer for 
domestic and all foreign areas. PW-7947, 
Aviation Week. 





Aggressive 38 yr. old engineer desires posi- 
tion as public relations and documentary 
movie film team supervisor. Position must 
present challenge and responsibility. 
position—Elec. Project Engineering Super- 
visor, Missile Complexes. Background—8 
years mechanical design engineer, three years 
electrical, three years supervisory experience 
in missile, aircraft and commercial fields. 
Own documentary film business for past three 
years. PW-7991, Aviation Week. 





Your Inquiries to Advertisers 
Will Have Special Value... 


for you—the advertiser—and the publisher, if 
vou mention this publication Advertisers value 
highly this evidence of the publication vou read 
Satisfied advertisers enable the publishers to secure 
more advertisers and—more advertisers mean more 
information on more products or better service- 
more value—to YOU 
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OPENINGS 


Advanced programs for missiles and 
space vehicles have created the 
following engineering and scientific 
assignments . . . @® STRUCTURAL 
ANALYSIS m HYDRAULICS gs 
MATERIALS @ SERVO ANALYSIS 
PROPULSION EQUIPMENT. Many 
other openings exist for engineers 
(B.S., M.S. or Ph.D. degrees with 
minimum of five years’ experience). 
Local area offers opportunity for ad- 


| vanced study. For prompt, confiden- 


Present | 


tial reply send resume to: Frank G. 
Cousins, Jr., Salaried Personnel, De- 
partment A-1, Bendix Products Aero- 
space Division, Bendix Corporation, 


| South Bend 20, Indiana. 


Bendix 
Products 


| Aerospace 


Division 


An equal opportunity employer. 





casio SEARCHLIGHT SECTION wvensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on $2.70 a peed minimum 3 lines. To figure advance payment count 3 
other than on contract basis. Contract rates on request. average words os fine. 
AN ADVERTISING INCH is measured % inch vertically on one column, PROPOSALS, $2.70 a line an insertion. 
3 columns—30 inches—to a page. BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











CONSTELLATION 1049-H OXYGEN EQUIPMENT SEARCHLIGHT 


For Sale or Lease : 
Low time, since overhaul, AU AERO sees ano service 


on airframe and engine. | | ; 
Radar. Complete airline Puene: Spring 23-1421. €) Gaguada, Californie Qguipmen 


radio. LIKE NEW inside and 
out. CRAF approved. Environmental Test Equipment; Humidity Cham- > 4 
CALIFORNIA AIRMOTIVE CORP. ve’ Gonchese, & Wietane, Gite Tass oman ocating ervice 








. Ovens; Flowmeters; Dynamometers; Balancers: 
7139 Vineland Avenue Motor Generators; Rectifiers Tensile & Compres- 
sion Testers. “Bought, Sold, Trade-ins’’. 


North Hollywood, Calif. ‘ 

la A & J MACHY. CORP. No Cost or Obligation 

POplar 5-6202 TRiangle 7-1564 130-32 JACKSON ST., BROOKLYN 11, N. Y. : F : Y 

. ev Ss07 This service is aimed at 

helping you, the reader of 
* ‘ ” 

C47B/Dt “3 ADDRESS BOX NO. REPLIES TO: Bor No ‘SEARCHLIGHT 4 to lo- 

FOR LEASE OR SALE Cust Ade. Dis. ck aaa cate Surplus new and used 

Cargo/Pass. Cont. Total 1.8100 TSO 400 hours. Send to office nearest wou aviation equipment and 

Aircraft available, also interested in pur- NEW YORK 36: P. 0. Bor 1> components not currently 


chasing other transports. CHICAGO 11; 645 N. Michigan Ave. . : . * 
BOREAS CORPORATION BAN FRANCISCO 11: 956 California &t. advertised. (This service is 


50 Broad Street New York 4, N. Y. | ™ for USER-BUYERS only) 
MOVING? SPECIAL SERVICES How to use: Check the deal- 


| Engineering Services—Civil Aviation Con- er ads to see if what you 
sultants in design and analysis. FAA-DER rs ; © 

SEND FOR BOOKLET | in eopemainisins ainimens Mieek Genk: deaeninee. want is not currently ad- 

| DeVore Engineering Service—41-27 Bell | vertised. If not, send us the 
Blvd, Bayside 61, ‘ F * * ° 

pe Rnanst Pesp ti SITET ERE A specifications of the equip- 

ment wanted on the coupon 


below, or on your own com- 
For Sale—1960 Super G. Beechcraft. Total pany letterhead to: 


time 500 hrs. since new—features full in- 


strumentation radio, long range tanks—con- . e 
vertible executive 5 seat interior to 9 place Searchlight Equipment 


high density seating. FS-7731, Aviation ° : 

Week. Locating Service 

For Sale—Executive DeHavilland Dove. Low c/o AVIATION WEEK 

time airframe—Zero time SMOH engines— P. O. Box 12. N. Y. 36, N. Y 
: A - 2 , _ “ee ', o We 


All mods complete—new interior—exterior 
redesigned and repainted. FS-7733, Aviation . ° 
Week. Your requirements will be 
| For Sale—G44 Super Widgeon—Six place brought promptly to the at- 
amphibian—long range tanks—-VHF (Dual tention of the equipment 


omni.). ADF and LF radios. Extensive recon- oe e ° 
| ditioning just completed. FS-7736, Aviation dealers advertising in this 
a Pe section. You will receive re- 
For Sale—PBY SA. Converted to 285 ACF plies directly from them 
Cat. Seating 10 passengers and 3 crew. : * ‘ 
Wide cargo doors. Dash 94 mod. P and W “Tren yt Tt tititittitdtfitfidtftidsftftftts 
engines. Large list of spares. FS-7739, Avia- i 
tion Weel Searchlight Equipment Locating Service 
c/o AVIATION WEEK 
Featuring additional - - P. O. Box 12, N. Y. 36, N. Y. 
. . ° Pm ia Pl help us locate the following equip- 
products, specialties SEARCHLIGHT wise eet olen 
& services for IS 
the aviation field 
































. A free, 16-page booklet prepared by 

Burnham Van Service, Inc. can give you 
i helpful, work-saving, cost-saving pointers 
B on how to organize your move from city 
I to city when you change jobs. How to 
§ prepare to move, tips on packing, a helpful 
A inventory checklist of things to do are 
t 
i 
i 
’. 


FOR SALE 


among the topics included. Write for your 
free copy. No obligation. C. E. Swann, 
Burnham Van Service, Inc., 1634 Second 
Avenue, Columbus, Georgia 











Opportunity Advertising 

















| —to help you get what you want—to 
FASTENERS FOR AIRCRAFT AND MISSILES help you sell what you no longer need. GUE oicsieded.. Liza hahd ceded oh 
immediate Delivery—AN—N. S.—6 Digit 

earrcies wp ceeeermen seeciniontions Take Advantage Of It COMPANY 

External Wrenching Bolts—Dowe!l and Lock Pins 


Mercury air parts co., inc. For Every Business Want 
9310 West Jefferson Bivd., Culver City, Calif. 
Telephone—UPton 0-5923—Teletype—CVR CY 4138 “THINK SEARCHLIGHT FIRST” 


TOUGH SPECIALS 10 DAY DELIVERY 
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LETTERS 





More on the X-15 


1. Congratulations to Aviarion WEEK 
on two very timely and informative articles 
on the X-15 in the Nov. 20 issue. 

2. I think, however, that further clar 
ification should be given regarding the 100% 
increase of the design limit on altitude and 
the new adaptive flight control system in- 
stalled in the number three X-15. ‘The 
program to develop this system was initiated 
in 1959 by the Flight Control Laboratory, 
ASD. The objective of the program was 
to design and test a system which would 
be capable of controlling a class of orbital, 
lifting re-entry vehicles, and the X-15 was 
selected as the test vehicle to demonstrate 
the capabilities of the system. It had been 
determined that the range of control pa 
rameters and the rate of change of these 
parameters on the X-15 was as great or 
greater than those projected for other lift 
ing vehicles. 

3. At about this time the design altitude 
of the X-15 was lowered from 500,000 ft 
to 250,000 ft. primarily due to flight con- 
trol limitations of the existing X-15  sys- 
tem. In 1960, the study program on the 
adaptive system had shown that it would 
overcome these limitations. Therefore dis- 
cussions were started which debated raising 
the design altitude again for the number 
three X-15 and retrofitting the system into 
the first two X-15s if the adaptive flight 
control system demonstrated, in flight, the 
same capability it had shown when oper- 
ated on the X-15 Iron Bird simulator. 

4. That this new adaptive system will 
increase the capability of the X-15 is a 
fortunate aspect of serendipity. The pri- 
mary objective was to develop a completely 
automatic system including angle of attack, 
attitude, and heading hold modes with com- 
plete stability augmentation with the relia- 
bility and fail safety capability required 
for future vehicles. That the system ac- 
complished this is borne out by the fact 
that these same X-15 concepts are now 
being applied to future weapon system de- 
velopment. 

Lr. Cor, Georce M. MANNING 
Chief, Flight Control] Laboratory 
Wright-Patterson AFB 


Your articles on the X-15 research pro- 
gram (AW Nov. 20, p. 52, and Nov. 27, 
p. 57) give an excellent account of the 
significant accomplishments of the program 
The editorial “Salute to the X-15” (AW 
Nov. 20, p. 21) gives well-deserved credit 
to many of the men who helped make 
these accomplisnments possible. However, 
I feel that at least one more name should 
have been mentioned: that of USAF Capt. 
Iven C. Kincheloe, who was slated to be 
the primary USAF pilot of the X-15 until 
his untimely death in an F-104 accident at 
Edwards in 1958. 

Ratpu L, MerriLi 
Long Beach. Calif. 


I would like to correct some misinforma 
tion which you published in “X-15 Objec- 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St... New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


tives Raised to New Limits” (AW Nov. 
20, p. 52). 

The XLR-99 engine has, to this date, 
never exploded during any testing here at 
Edwards AFB. The explosion on 8 Junc 
1960 which destroyed X-15 A/C #3 was a 
result of a double malfunction in the pres 
surizing system of the NHs tank. The 
NH; tank exploded, not the engine! 

Water R. WAGNER 
Propulsion Branch Engineering 


FTFSPE Edwards AFB., Calif. 


e “Be 
Titov Flight 

The article on the recent Russian doc- 
umentation of Titov’s flight (AW Nov. 
27, p. 28) states that it contains 
little additional information on the launch 
vehicle... .””. This is a surprising statement 
since the launcher thrust, long the subject 
of mystery, controversy, and speculation, 
has finally been officially released (and _tre- 
ported by Aviation WEEK.) 

\ctually, the figure given tells us more 
than just the thrust itself. For example, 
we note that it is given to four significant 
figures. Why would they do that since 
rocket thrusts cannot be measured that 
accurately? Obviously, it is because the 
thrust was specified in metric tons in round 
numbers and then converted to pounds. 
The stated value of 1,323,000 Ib. is equal 
to 600 metric tons. 

The launcher used six engines with a 
total thrust of 600 metric tons. If any of 
the engines were R-14’s'at 100 metric tons, 
then all must have been R-14’s. Or if the 
Russians have designed their engines to 
even hundreds of metric tons, then they 
must all be of equal thrust and all R-14’s 

Of course, we can think of combinations 
such as four engines of 120 metric tons plus 
two at 60 but this requires that both 
types of engines have round numbered 
thrusts. It seems a little unlikely thet such 
a combination would add up to exactly 
600 metric tons. 

The previously released total horsepower 
of the launcher engines of 20 million when 
combined with the new figure for thrust in 
dicated an exhaust velocity of 8,300 ft. per 
sec. or a specific impulse of 258 pound 
seconds per pound. This lends some sup- 
port to the assumption that they are using 
lox and kerosene propellants rather than 
some more exotic combination such as hy- 
drogen and oxygen. 

The question remains as to whether all 
six engines are used on take off in some 
kind of parallel or lateral staging arrange- 
ment—as in Atlas—or whether the more 
conventional tandem arrangement—Titan, 
Saturn, etc.—is used. 


If the number of engines used in a 
vehicle is the major determining factor— 
because of engine cost and reliability—then 
it can be shown that the largest payload 
can be boosted by using the specified num- 
ber of engines of equal size in a lateral com- 
bination. This gives the highest gross weight 
and highest payload. It does not necessarily 
give better gross weight to payload ratios but 
tanks and propellants are very inexpensive 
compared to engines, instrumentation, etc. 
It may be that the Russians are using this 
design philosophy and that all six engines 
are used at takeoff. 

Using this approach, the gross weight 
could be about one million pounds and 
the gross weight to payload ratio 100 for 
Vostok and 71 for the Venus probe or- 
bital payload (14,000 Ib.). The latter figure 
for gross to payload corresponds to our best 
performance to date. Any lower takeoff 
thrust than the full 1.32 million lb. would 
mean that they have more efficient de- 
signs than our own. ‘This seems highly 
unlikely. It seems much more probable 
that they have achieved higher payload per- 
formance simply by using larger size ve- 
hicles using the same propellants and the 
same general level of design efficiency we 
have attained here. 

D. M. Coie 

General Electric Co. 

Missile and Space Vehicle Dept. 
Philadelphia, Pa. 


(Russia gave the total thrust of 6,000 
kilograms in the Titov claim. AviaTIoN 
Week converted this to pounds, rounding 
off the last three zeros. Using 2.20462 as 
the multiplier, the unrounded figure was 
1,322,772 Ib—Ed.) 


Swiss Pilot Training 


Thanks for your excellent article on Swiss 
pilot training (AW Nov. 20, p. 111). You 
correctly pointed out that at age 19 the 
candidate is assigned to a specific service. 
li is there on some military base in Switzer- 
land, and not necessarily at Payern, where 
the man’s military life begins at age 20. 
The service chosen for him according to the 
best of his abilities, be it Infantry, Ski 
Troop or Technical Corps, has the job to 
first and foremost make a soldier out of the 
man. A large number of candidates are 
eliminated during this nine week period of 
tough basic training. The lucky ones get 
to go to Primary Flight School at Locarno 
where the elimination process continues. 

A further point of interest may be the 
fact that a Swiss pilot or serviceman’s ob- 
ligation to his country does not cease when 
he leaves Switzerland to take up residence 
in another country. He is then obliged 
to pay 24% of his yearly income, called 
military tax, for a period of eight years. 
This is the price he pays for enjoying free- 
dom while his comrades at home do their 
yearly compulsory tours of duty. 

Aside from these minor points your re- 
port was very accurate, indeed. 

P. A. ReirHaar 
Issaquah, Wash. 
Formerly of Dubendorf, Switzerland 
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Bell's All-weather Automatic Landing System—symbolized. 


CLEARED TO LAND, WEATHER OR NOT 


Today’s increasing air traffic demands faster and safer 
all-weather operation at every airport. 


Bell brings this goal one important step closer with its 
All-Weather Automatic Landing System (ALS) which 
can fly two airplanes to touchdown every minute, even 
when visibility is absolutely zero. 


The Bell ALS takes over when the pilot brings his plane 
through the electronic “window in the sky” and guides 
it to a safe and sure landing. 


The system has been flight-proved in more than 4,000 
landings with all types of aircraft—small private planes 
as well as airliners from the DC-3 and DC-7 to the huge 
Boeing 707 jet. It now is being evaluated at FAA’s Na- 


tional Aviation Experimental Center, Atlantic City, N. J. 


Unlike other automatic landing systems, the Bell ALS 
is ground-based so a ground observer monitors every 
approach and landing. It can operate either fully auto- 
matically or under pilot control. 

Military versions of the ALS have been ordered by the 
Air Force. The Navy has selected it for installation 
aboard the nuclear-powered aircraft carrier USS Enter- 
prise as well as for its other large carriers. 

The Bell ALS is but one among many contributions 
which Bell Aerosystems Company is making to the scien- 
tific progress and defensive strength of the free world. 
We invite qualified engineers and scientists to inquire 
about sharing our challenging and rewarding future. 


SYSTEMS COMPANY 
BUFFALO 5. N.Y. 


DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 


BELL AI 





RED t scooot « call for» manned apace 
L4\) SPACE FLIGHT : eDoanaag aaa 
of the Project Mercury 


VV 
BG iS A PROVEN spacecraft that has launched 


America’s Manned 


MCDONNELL Space Exploration 
C AP ABILITY program. The knowledge 
and experience gained by 

McDonnell as prime contractor to the National 
Aeronautics and Space Administration for Project 
Mercury can provide the continuing impetus needed 
to meet new and more demanding space 

exploration programs. The performance of 

this team on America’s first manned 

spacecraft gives evidence of the 

spacecraft development capability 

available at McDonnell for new 


manned space projects 
of the United States. 


For a full-color print of the 
Freedom 7 Mercury Spacecraft, 
write: AV, Dept. 08, McDonnell 
Aircraft, St. Louis 66, Missouri 


MCDONNELL 


Phantom II Fighter and Attack Aircraft « 
Project Mercury, Aeroballistic and Re-entry Research Spacecraft « 
Talos and Typhon Missile Airframes and Engines * Quail Decoy Missiles « 
Rotorcraft « Electronic Systems + Automation 


MCDONNELL AIRCRAFT ¢ ST. LOUIS 





Employment opportunities exist for engineers and scientists. Write: Professional Placement, McDonnell Aircraft, St. Lovis 66, Missouri. An equal opportunity employer 
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